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Planetarium Notes 


ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill. 
Wabash 1428 


Scuepute: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 


Stare: Director, Wagner Schlesinger. Other 
lecturers: Harry S. Everett, Albert B. Shatzel. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa. 
Fairfax 4300 


ScuepuLe: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. 

Starr: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. 

July: THE END OF THE WORLD. This fan- 
tasy of the future presents the various ways in 
which the world might some day end, as in- 
dicated by present scientific knowledge. 
August: THE END OF THE WORLD. 


FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Locust 4-3600 


Scueoute: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 

Srarr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 


July: SUNSPOTS AND NORTHERN 
LIGHTS. As this is a period of maximum 
solar activity, magnetic and radio disturbances 
and aurorae should be more numerous and 
more severe. They will be discussed this 


month. 
August: ROMANCE OF SUMMER SKIES. 


GRIFFITH PLANETARIUM 


P. 0. Box 9787, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 


Scuepute: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 


Starr: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 


July: BRIGHT COLORS IN THE SKY. Au- 
rorae, rainbows, halos, sunset and sunrise col- 
ors, and the bright blue of the clear sky are 
shown and explained. 
August: LEARNING THE CONSTELLA- 
TIONS. 


HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


Scuepute: Mondays through Fridays, 2, 3:30 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 
5, and 8:30 p.m. 


Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale. 

July: TRIP TO THE MOON. This always ex- 
citing extravaganza will be offered with new 
thrills that should interest everyone. 


August: TRIP TO THE MOON. 


’ 
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In Focus 


Grenene such as those on the front 
cover are studied in detail by astron- 
omers to determine the characteristics of 
the stars. In this case, these University 
of Michigan spectra reveal the changes 
in the eclipsing binary Zeta Aurigae, both 
for the pre-eclipse period in December, 
1947, and for the emergence late in Jan- 
uary. 

The sketches on the right show the 
edge of the K star, with the dotted area 
representing roughly its atmosphere. The 
B star is a small round circle which moves 
relatively to the left, half eclipsed on De- 
cember 14th. The sequence of events and 
spectral changes is described by Dr. Mc- 
Laughlin in his article beginning on page 
219. The lines produced by various ele- 
ments are labeled at the bottom; these 
apply to the dark absorption lines in the 
stellar spectra and not to the bright ref- 
erence lines which are from laboratory 
sources to furnish wave length standard- 
ization on each spectrum. 

Commencing near the hydrogen-delta 
line at 4101.75 angstroms, the spectra ex- 
tend into the ultraviolet. The top strip, for 
November 11, 1947, shows the normal com- 


posite spectrum of Zeta Aurigae. By its 
pre-eclipse position behind the K star's 
atmosphere, the B star acts as a source 
of light at wave lengths where the K star 
is itself deficient in intensity, thus revealing 
many of the characteristics of the K 
spectrum in the violet and ultraviolet, es- 
pecially in the spectrograms of December 
llth to 14th. Note how, during total 
eclipse, the B star’s contribution is re- 
moved, leaving a K spectrum which falls 
off rapidly in intensity at about the 
hydrogen-epsilon line. 

Lines for the various elements labeled 
in the picture can probably best be found 
in the following spectra, from left to right: 
titanium II, Dec. 9, 11, Jan. 23,.25; hydro- 
gen iota (and other narrow lines of Balmer 
series, belonging to the K star), Dec. 9, 
11, Jan. 23, 25; iron, Dec. 11, 13, Jan. 22, 
23; titanium II, Dec. 13, 14, Jan. 22, 23; 
calcium II (K and H lines), narrow in 
Dec. 9, 11, Jan. 23, et seq, but very broad 
Dec. 14 and Jan. 21, showing density of 
calcium near K star’s surface; also note 
typical H and K absorption of K star 
alone on Jan. 20; strontium II, Dec. 13, 14, 
Jan. 21, 22 


Russell W. Porter’s drawing of the low- 
er section of the 200-inch prime-focus 


(Continued on page 229) 
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An Eclipse Reveals a Giant Star s Atmosphere 


By Dean B. McLauGuHuin, University of Michigan Observatory 


NOTHER ECLIPSE of Zeta 

Aurigae has come and gone. At 

some time before December 9, 
1947, the news reached the earth (via 
light waves) that some 1,200 years ago 
a bluish hot star had begun to pass be- 
hind the extensive atmosphere of its 
companion, a relatively cool star. And 
on the night of December 14th, the 
record (still 1,200 years old, of course) 
showed that the eclipse of the small hot 
star by the disk of the large cool one was 
approaching totality. Then for five 
weeks the only light that came from that 
system was from the giant star alone, 
while its companion was passing behind 
its huge diameter. On January 21, 
1948, during the daylight hours in the 
Western Hemisphere, the emergence 
from total eclipse began, and for the 
next several days the spectrum went 
through remarkable changes as the small 
star shone first through the deeper, 
denser layers and finally through the 
topmost rarefied layers of the gaseous 
envelope that surrounds its giant com- 
panion. 

If an astronomer of a century ago had 
been asked whether we might ever hope 
to know the true dimensions of stars, 
it is quite possible he would have 
snorted: “Of course not!” The most 
tolerant answer might have been ex- 
pressed somewhat as follows: “Hender- 
son has measured the parallax of Alpha 
Centauri and Bessel has measured that 
of 61 Cygni. We have no accurate 
comparison of the light of these stars 
with the sun, but we know that if 
either of them were in the sun’s place 
it would appear sunlike in brilliance. 
We may conjecture that it would ap- 
pear sunlike in size, but we cannot know 
actually how large the stars are.” As 
for stellar atmospheres, who would have 
thought to ask about them? Astrono- 
mers were not yet sure whether the sun 
itself had an atmosphere; it was still 
a moot point whether the corona and 
prominences belonged to the sun or to 
the moon! 

Less than half a century later the 
spectrograph had proven its usefulness 
in the measurement of radial velocities; 
spectroscopic binaries had been discov- 
ered, and the size of the orbit of the 
eclipsing star Algol had been determined 
from its measured orbital speed and its 
period of revolution. ‘The duration of 
Algol’s eclipses furnished a measure of 
the sizes of the stars as compared with 
the relative orbit of the pair. With a 
plausible assumption as to the ratio of 
masses of the two stars, their dimensions 
were calculated. Though the results in 
this first application were a little un- 
certain, the tools for doing the job were 


at hand, and true measurements of the 
dimensions of stars became a recognized 
possibility. 

By the time another quarter-century 
had passed, determination of the sizes 
of stars had become commonplace. 
Many eclipsing binaries had given up 
the secret of their dimensions under 
determined attack by the spectrograph 
and the photometer, especially after H. 
N. Russell, of Princeton, devised a neat 
method of determining the relative sizes 
of the stars and their orbits from the 
light curve. The laws of radiation of 
light by hot bodies had been formulated 
by physicists, and had been applied by 
astronomers to the calculation of di- 
ameters of stars whose total brightness 
and temperature were known. If any 
doubting Thomases remained, they were 
probably convinced by the measurement 
of the diameter of the red giant Betel- 
geuse with the interferometer, a crucial 
observation that agreed with the value 
calculated from radiation theory. As 
interferometer measurements of Aldeb- 
aran, Arcturus, and Antares followed, 
proof was piled on proof. From that 
time on, radiation theory was one of the 
everyday tools of the astronomer. 

At the same time, a quarter-century 
ago, it is doubtful whether any astro- 
physicist would have been ready to ad- 


mit that it was conceivable we should 
ever be able to determine in a conclusive 
way the structure of the atmosphere of 
any star other than the sun. Surely 
that would remain forever in the realm 
of speculation. At best, perhaps a plaus- 
ible theory would be developed, but 
observational confirmation would be 
impossible. I recall especially the skep- 
ticism that greeted suggestions concern- 
ing extensive pulsating atmospheres 
about Cepheid variable stars. And all 
the time Zeta Aurigae was periodically 
winking off and on, every two and two- 
thirds years. The Harvard patrol 
cameras recorded several of these 
eclipses, but not until many years later 
was information about the light curve 
obtained by study of these photographs. 

In the early work of classifying stel- 
lar spectra at Harvard, Miss Antonia 
C. Maury pointed out Zeta Aurigae as 
one of the most beautiful examples of 
“composite” spectra. Its spectrum com- 
bines that of a cool, strongly yellow star 
of class K with that of a hot, bluish star 
of class B. In the longer wave lengths, 
red, yellow, and even blue, the dominant 
light is that of the yellow star. But in 
the shorter wave lengths, violet and es- 
pecially ultraviolet, the blue star gives 
most of the light. “Thus, we see the 


numerous strong lines of the metals, 





The picture at the left was taken December 18-19, 1947 (exposure 144 minutes), 

during Zeta Aurigae’s recent eclipse; that at the right on February 5-6, 1948 (121 

minutes). Enlargement is from Cramer Hi-speed plates used in a Ross-Fecker 

3-inch camera. The three Kids of Auriga are conspicuous: Epsilon, an F-type 

star, at the top; Eta, a blue star, appearing very bright; and Zeta, marked by the 

arrow. Compare its brightness with that of the star above it; their magnitudes 
are nearly the same during eclipse. Harvard Observatory photographs. 
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typical of yellow stars, in the visible 
part of the spectrum, and wide, hazy 
lines of hydrogen (due to the blue star) 
in the ultraviolet. As shown in the 
first (November 11th) of our series of 
spectra on the front cover, in the violet 
region most of the lines we see are still 
those of the metals, and they belong to 





the yellow star, but the spectrum looks 
as though it had been light-struck. In 
fact that is just what happened; it is 
light-struck by the strong continuous 
spectrum of the blue star which partly 
drowns out the light of the yellow star. 

Although both stars give about equal 
amounts of light in the blue-violet spec- 
trum, this does not mean they are any- 
where near equal in size. The B star 
has a temperature of about 20,000 de- 
grees absolute, against the K star’s 4,000 
degrees or so. According to radiation 
theory, every square mile of the B star’s 
surface must give several hundred times 
as much light as each square mile of its 
cool companion. The only way their 
light could be equal, then, would be for 
the cool star to be many times larger 
than the hot one. Lacking exact tem- 
peratures, we can only assign limits, but 
it is calculated that the K star must be 
between 25 and 30 times greater in 
diameter than the B star. Ne wonder 
it produces a total eclipse that lasts five 
weeks! 

When the light curve was determined, 
it was found that the dimming of the 
light, as the B star passed behind the 
edge of the giant, took about 32 hours, 
and the duration of totality, while the 
B star was traversing the diameter of 
its giant companion at practically uni- 
form speed, was 37 days. It is then just 
a simple calculation to determine that 
the K star must be at least 28 times as 
large as the B star. ‘This value fits in 
with the limits, 25 to 30, given by ra- 
diation theory. It is this sort of agree- 


220 Sky AND TELEscopE, July, 1948 


ment that encourages the astronomer in 
the conviction that he is on firm ground 
when he applies the physical laws of ra- 
diation, as discovered for earthly mate- 
rial, to interpret his observations of the 
unattainable stars. The true dimensions 
of the components of Zeta Aurigae are 
about 200 times the sun’s diameter for 


This diagram shows the 
orbits of the components 
of Zeta Aurigae in a 
plane containing the line 
of sight to the earth. 
The orbit of each star 
is around the center of 
gravity of the system, 
and the stars are in the 
positions corresponding 
to mid-totality of the 
eclipse of the B star. 


the K star and seven times for the B 
star. The huge cool globe would just 
fit loosely inside the earth’s orbit. 

The eclipsing character of Zeta 
Aurigae and the interesting things it 
can tell us were not all realized at a 
single stroke. The story of this star 
system is a good example of how scien- 
tific knowledge grows, and of how its 
growth is sometimes not as rapid as we 
believe, in retrospect, it should have 
been. Although this composite spec- 
trum was known from the 1890’s on, it 
was not until 1908 that the variation of 
its radial velocity was announced by W. 
H. Wright, of Lick Observatory. This 
established the system’s binary character, 
but the elements of its orbit were not 
determined until 1924, when W. E. 
Harper published his results from the 
Dominion Astrophysical Observatory at 
Victoria. Harper showed that the period 
of revolution was two and two-thirds 
years, and that the orbit of the K star 
was somewhat elliptical, with an aver- 
age radius of 184 million miles. 

One of Harper’s spectrograms ap- 
peared different from the others. The 
usual light-struck appearance, due to the 
spectrum of the B star, was missing. 
This particular observation was made 
when the K star was nearest the earth, 
and Harper suggested that an eclipse 
might be the explanation. Acting on 
this suggestion, observers in Germany 
confirmed the occurrence of an eclipse 
by photometric observations in the win- 
ter of 1931 to 1932, and also found 
the temporary presence of absorption 





lines due to the atmosphere of the K- 
type giant coming in front of the B-type 
star just before and just after the eclipse. 
The nature of the problem and the pos- 
sibilities for extension of our knowledge 
of stellar atmospheres were now out- 
lined, and the course of action to be fol- 
lowed by observers at the time of the 
next eclipse was clear. 

In August, 1934, true to schedule, 
Zeta Aurigae showed the atmospheric 
eclipse lines for several days, then the 
B-type spectrum disappeared for 37 
days, and after that again for several 
days the absorption lines due to the 
eclipse were observed. W. H. Christie 
and O. C. Wilson, at Mount Wilson 
Observatory, made extensive measures 
of the strength of these lines and ana- 
lyzed in a preliminary way the stratifi- 
cation of different atoms in various 
states of excitation in the K star’s at- 
mosphere. Since then several more 
eclipses have been observed, and _ al- 
though they are alike in a general way, 
there is pretty clear evidence that at 
the time of the eclipse observed in 1937 
there was an abnormally great amount 
of ionized calcium, ionized titanium, 
and hydrogen in the upper atmospheric 
layers. One is tempted to suggest that 
the B star passed behind a gigantic 
prominence! There also appears to be 
a lack of perfect symmetry of the at- 
mosphere. During the approach to 
eclipse the B star passes behind denser 
layers of gas than it does after it leaves 
eclipse. It is as if the atmosphere were 
denser or more extensive on the for- 
ward-moving side of the giant K star 
than in its wake. In view of these 
variations, the eclipses of Zeta Aurigae 
will be important astronomical events 
for some time to come. As I write, the 
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The motion of the B star relative to the 
K star during the eclipse. Totality be- 
gan December 14th and ended January 
21st. Compare the positions of the B 
star to the spectra on the front cover. 
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light signals of about 450 eclipses are 
on their way to the earth, stretched out 
over the 1,200 light-years of distance 
between Zeta Aurigae and us. 

The recent eclipse was fairly typical 
of a normal one, with no prominence- 
like effects or other conspicuous irreg- 
ularities. The record of the changes of 
the spectrum is outlined by the repro- 
ductions of Ann Arbor spectrograms on 
the front cover. Bad weather prevented 
observation of the first faint atmospheric 
eclipse lines. When the first spectrogram 
was taken December 9th, the B star 
was already shining through an exten- 
sive layer of hydrogen and ionized cal- 
cium. ‘Iwo days later the path of the 
light was deeper in the atmosphere and 
lines of ionized titanium had become 
stronger. In two days more a great 
number of additional lines showed up, 
especially those of iron in the deeper 
strata of the atmosphere. Finally, De- 
cember 14th, when less than half the 
disk of the B star projected beyond the 
edge of the giant, its rays had to pass 
entirely through the lowest layers, and 
a complete A-type spectrum was seen. 

The five-week period of totality fol- 
lowed, and for purposes of comparison 
several spectrograms were taken of this 
stage. ‘Then, on the night of January 
21st, the B star halfway out of eclipse 
was again shining through the deeper 
layers of gas. ‘The changes that fol- 
lowed were simply a repetition, in re- 
verse, of those that had occurred during 
the approach to eclipse. Line after line 
faded away as the B star emerged from 
behind layer after layer of gas. The 
last lines to disappear were those of hy- 
drogen and ionized calcium. Hydrogen 
was last recorded January 30th; ionized 
calcium was still seen the next night. 
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A preliminary plot of unpublished data 
furnished by Dr. Gerald E. Kron, Lick 
Observatory, from observations with a 
1P28 photocell attached to the 36-inch 
Crossley reflector. The comparison star 
was Eta Aurigae; effective wave lengths 
are 3760 angstroms for the ultraviolet; 
4250 for the blue; 3900 for the violet 
(marked by small dots). Many points 
represent several observations near each 
other in time, and the freehand curves 
merely approximate the light variation. 


The steep part of each curve shows the 
rise in light during the 1%4 days as the 
B star emerged from total eclipse. Note 
that as compared with the blue, the 
ultraviolet light continued to increase 
while the B star still shone through 
the K star’s atmosphere. A similar ef- 
fect has been reported by Dr. Edison 
Pettit, of Mount Wilson Observatory, 
amounting to 0.07 magnitude in the blue 
and 0.12 in the ultraviolet. Data cour- 
tesy of Lick Observatory. 


Then cloudy weather intervened for a 
few days, and by February 4th no trace 
of the fine, narrow eclipse lines _re- 
mained. 

In a general way, the arrangement of 
the atmospheric strata in Zeta Aurigae is 


similar to that of the sun’s atmosphere, 
but on a vastly expanded scale. Metals 
in the neutral state, such as iron, man- 
ganese, and titanium, occupy the lowest 
layers. Higher up we find no neutral 
metals except magnesium; instead there 
are many ionized atoms of metals, es- 
pecially titanium, with much hydrogen 
and ionized calcium. The highest lay- 
ers show only hydrogen and ionized 
calcium, which extend above the giant 
star’s surface to a distance equal to 
about half its radius. 

Zeta Aurigae is not quite unique in 
its display of atmospheric structure. 
Close to it in the sky is Epsilon Aurigae, 
with a period of 27 years between 
eclipses and a duration of two years 
from beginning to end of eclipse. In 
this case, the eclipse is believed to be 
due wholly to the atmosphere of a giant 
star so cool that its spectrum contains 
no measurable visible light. We can hope 
to learn more about it when the next 
eclipse occurs in 1955 to 1957. Another 
giant system is VV Cephei (see “The 
Story of VV Cephei,” by Victor 
Goedicke, Sky and Telescope, October, 
1943), a huge M-type star and a B-type 
star, with a period of 20 years, whose 
eclipse phenomena are very similar to 
those of Zeta Aurigae but last more than 
a year. Its next performance is due in 
1956 to 1957. Zeta Aurigae, because 
of its shorter period of less than three 
years, is to be ranked as the most im- 
portant of this triumvirate, from which 
astronomers can _ get the answers to 
questions formerly believed to be un- 
answerable. And about 1956 all. three 
of these stars will be eclipsing, furnish- 
ing a celestial three-ring circus that will 
not be duplicated until some 80 years 
later. 





NEW BRIGHT COMET 


S WE GO TO PRESS a new naked 

eye comet appears in the morning 
skies. It was found just slightly north of 
the loose cluster M34 in Perseus by the 
Japanese astronomer Minoru Honda, on 
June 2nd, at 2" 40", +43°. Nothing was 
first reported about its appearance except 
it was of the 4th magnitude with a tail 
greater than 1°. It was independently dis- 
covered on June 4th by the Italian astron- 
omer Giovanni Bernasconi. He reported 
an estimated daily motion of 10" west and 
2° 30’ north. 

Hopes were immediately aroused that 
here might be a comet for observers in the 
northern hemisphere which would equal 
the spectacular southern Great Comet of 
1947 (See Sky and Telescope, February, 
1948). However, the greatest magnitude 
reported was 3rd from Copenhagen; later 
reports having indicated its magnitude to 
be between 5th and 6th, with no notable 
increase expected. 

Professor G. Van Beisbroeck, observing 
with the 24-inch Yerkes reflector, reported 
on June 10th that the comet was of magni- 
tude 5.2, with a sharp nucleus, a coma of 


5’ and a tail over 2°. His position placed 
it close to the gaseous nebula M76 in 
Perseus. 

Dr. L. E. Cunningham, Student’s Ob- 
servatory, University of California, sent 
the following ephemeris based on early 
observations: 


1948 U.T. R.A. Dec. Mag. 
h m ° , — eat 
June 140 047.1 +5352 5.3 58 


18.0 2349.7 +5522 5.7 64 
220 22528 +5510 61 7.0 
26.0 22013 +5328 65 7.6 
30.0 21181 +5043 69 81 
July 40 20435 +4719 73 87 
8.0 20161 +4338 7.7 92 


12.0 19 548 +3955 81 97 
16.0 19 38.0 +3619 85 10.2 
20.0 19249 +3254 88 10.6 
240 19145 +2943 9.2 11.1 
28.0 19 06.4 +2647 9.6 11.5 
Aug. 10 1900.1 +2406 99 11.9 
50 18 55.3 +21 38 10.2 12.3 
90 18 516 +19 23 10.5 12.7 
13.0 18 490 +17 21 108 13.1 


Magnitudes “4” in the table above are 


estimated on the fourth power of the dis- 
tance law; magnitudes “6” are based on 
a sixth power law. 

Paul Stevens, of Rochester, New York, 
on June 6th, observed the new comet. In 
his letter to the editor, he described the 
object as having a nucleus visible to the 
naked eye, while with a pair of six power 
binoculars, the head and tail provided the 
finest view of any comet he had ever seen. 

Amateurs with moderate size telescopes 
should be able to follow Comet Honda- 
Bernasconi during most of July without 
too much difficulty. 


R.E.C. 





Indexes and Bound Volumes 


All volumes of Sky and Telescope are 
fully indexed, and the indexes are avail- 
able at 35 cents each postpaid. Send 
35 cents in stamps or coin or include 
with your renewal check or money 
order. Bound volumes, at $6.50 each 
postpaid, are also now ready for Vol- 
umes II, IV, V, and VI. 
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Explanation of radiant 

Some may wonder why the meteoric 
bits traveling around the sun in parallel 
paths should, when they strike the 
earth’s airy covering, spread out in all 
directions from the radiant. They really 
do not do this, but merely seem to do so. 
It is a case of perspective. We sense 
all luminous phenomena on the sky to 
be at about the same distance from us. 
No matter where a meteor is, it seems 
to be moving along the celestial sphere 
at about right angles to our line of sight. 
In the accompanying diagram, in which 
many things are not in proportion, we 
show why we get this effect. 

Shower meteors begin to glow when 
somewhere around 70 miles above the 
earth's surface and are completely 
burned to vapor and ash at about the 
50-mile height; only in this region of the 
air are they visible. ‘Their luminous 
paths in the atmosphere are therefore 








TERMINOLOGY TALKS.-- 





J. Hugh Pruett 





ter as a reference point, for the railroad 
track itself is hurrying along at that rate 
due to the earth’s rotation. If we fur- 
ther refer the motion to the sun’s center, 
the train and all objects on the earth 
become very speedy travelers, for the 
orbital velocity of the earth around the 
sun adds another 66,600 miles per hour. 

Meteor velocities stated in respect to 
the earth’s center are known as geocen- 
tric; to the sun’s center, heliocentric. 
Since the rotational velocity of any part 
of the-earth’s surface and atmosphere is 
only a fraction of a mile per second, it 
generally makes little difference whether 
reference is made to the earth’s center 
or to its airy covering. 

Were the earth stationary with refer- 
ence to the sun and the solar system, 
meteors would all enter its atmosphere 
at the same velocity. <A typical velocity 
might be about 25 miles per second, 
sufhicient to make a meteor glow quite 





HORIZON \ 





EARTHS 


OBSERVER 





How perspective produces the effect of a radiant for nearly parallel meteors of 
a shower entering the atmosphere. In actuality, of course, not all the meteor 
trails have the same heights and lengths. 


approximately 4B, CD, EF, and GH. 
Now the particle traveling through EF 
is coming directly toward the observer, 
so will seem to be a stationary spot of 
light for an instant at R, the radiant of 
the shower. The path CD is seen by 
us as moving from ¢ to d in a short path 
on the celestial sphere to the left of the 
radiant. In the same way, GH is seen 
as gh to the right of R. The farther 
each little glider appears from R, the 
longer is its apparent luminous flight. 
This is shown nicely by AB and ab. 
Veteran Perseid observers know that by 
facing well away from the radiant the 
longest flights are seen. 
Geocentric and Heliocentric Velocities 
The speed of a railroad train is usu- 
ally expressed relative to the surface of 
the earth over which the train travels. 
For a train moving eastward at the 
equator we must add about 1,040 miles 
an hour if we are to use the earth’s cen- 
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brightly as a result of friction with the 
air. But the earth moves eastward 
around the sun at 18.5 miles per second, 
so a meteor meeting our planet head on 
at 25 miles per second dashes into the 
upper air at a geocentric velocity of 43.5 
miles per second. On the other hand, a 
meteor which overtakes us at 25 miles 
per second may have a net speed down- 
ward of only 61% miles per second. 
Encounters exactly like these idealized 
examples are comparatively uncommon, 
for most meteors approach from the 
side, more or less at an angle to the line 
of the earth’s travel, but it is always 
possible to compute the resultant geo- 
centric velocity if the meteor’s speed and 
line of travel are known. ‘The Leonid 
meteors in November meet the earth 
nearly head on, so they have a higher 
geocentric velocity (nearly 45 miles 
per second) than do those of other well- 
known showers. For the August Per- 
seids, the geocentric velocity is 38 miles 





An effect of perspective — meteors of a 
shower radiate from a single small area. 


per second, while for the Draconids, 
seen in such numbers on October 9, 
1946, it is only 14. The latter were de- 
cidedly slow-moving objects. 

There are three types of orbits in 
which meteoric particles might conceiv- 
ably be traveling through the solar sys- 
tem. One is that of an ellipse, a closed 
curve which can most simply be de- 
scribed as an oval (almost any text on 
geometry carries a full explanation). 
Any planet or bit of material moving 
around the sun in an ellipse is a rela- 
tively permanent member of the solar 
system. At any place on such an ellip- 
tical orbit, the velocity of the body de- 
pends upon its distance from the sun and 
the size of the ellipse. For the earth at 
its mean distance from the sun (93 mil- 
lion miles) this velocity turns out to be 
18.5 miles per second, but it varies from 
18.2 to 18.8 as the distance to the sun 
changes slightly through the year. But 
most important for our present discus- 
sion is the fact that any object at a 
distance of 93 million miles from the 
sun could have a heliocentric velocity up 
to 26.2 miles per second and still stay 
on an elliptical orbit. 











Possible paths of celestial bodies around 

the sun. If an orbit is a circle, the at- 

tracting body is at its center. The hy- 

perbola has a second branch, around an 
empty focus. 




















Aitienomical 


Society 
of Mexico 


By Dominco TABOADA 


HE EXISTENCE of the Sociedad 

Astronomica de Mexico is related 
to a very interesting man and to an un- 
usual astronomical event. ‘The man was 
Professor Luis G. Leon; the event was 
Nova Persei 1901. 

Professor Leon started his career as 
a student of military sciences and crafts 
in the Colegio Militar de Chapultepec 
(our West Point of legendary history). 
In the course of time he became an ar- 
dent pacifist and a militant antimilita- 
rist, probably because of his self-taught 
knowledge of astronomy. In one of the 
turrets of Chapultepec Castle (where 
the Colegio Militar was located), there 
was a 4-inch French refractor equatori- 
ally mounted with a rather good clock 
drive, a set of oculars, a micrometer, 
some charts of the sky, and a few other 
gadgets. Also there were numerous 
books on astronomy popular at that 
time. Cadet Leon found the instrument 
in a lamentable state of preservation, 
and obtained the necessary authorization 
to spend a few night hours in the “‘ob- 
servatory” each week — time which had 
to come out of his sleep. 

Very soon he began to talk to his fel- 
low cadets about his marvelous experi- 
ences with the telescope: Saturn really 
had rings that could be seen; markings 
on Mars were discernible. ‘The interest 
in astronomy was quickly aroused, and 
in a few weeks a group of about 25 
would-be warriors had organized a 
course under Leon as teacher, for which 
he received a fee of 25 cents per week 





The 12-inch Fecker reflector, positioned 
for closing the slide-off roof. 





Front view of the new building of the Astronomical Society of Mexico. The 
12-inch reflector is housed on the top floor. Photo by G. F. Herrera. 


per student. This was exactly the Spar- 
tan weekly allowance for extracurricu- 
lar expenses received by each student, 
amounting to about one nickel in Amer- 
ican money, and indicates the incredible 
capacity Leon had for interesting people 
in astronomy. In his hands, the teach- 
ing fees were used for maintenance and 
repairs in the observatory and for print- 


ing astronomical tables and other items . 


for the class. In this monastic poverty, 
Leon started his life work of teaching 
and popularizing astronomical knowl- 
edge, a career in which he was success- 
ful. 

In February of 1901 the outburst of 
Nova Persei was observed by Judge 
Felipe Rivera in the small town of Zina- 
pecuaro in Michoacan. Judge Rivera 
wired the news to Professor Leon, who 
realized immediately the importance of 
organizing all amateur astronomers. 

He then proceeded to form the So- 
ciedad Astronomica de Mexico. The 
average monthly number of new mem- 
bers of the society for the year 1911 was 
over 60, with an obviously increasing 
trend. 

The society published a monthly bul- 
letin, and operated a popular observa- 
tory, with a 5-inch refractor by Mailhat, 
located in a public park in Mexico City. 
For 12 months beginning in December, 
1908, the number of people who visited 
the observatory to observe either the sun 
or the stars totaled 12,455, or an av- 
erage of well over 1,000 per month. 

The society’s founder was re-elected 
year after year to the all-important post 
of general secretary. ‘The society had 
many by-products. About 12 or 15 pri- 
vate observatories were established in 
many different cities by enthusiastic 
amateurs. Practically every college was 
provided with an observatory, and cos- 


mography and elementary astronomy 
were introduced into the regular college 
curriculum. And last, but not least, the 
Tonanzintla Observatory was founded 
by men that were initiated into astron- 
omy by Professor Leon. (See Sky and 
Telescope, December, 1941, and April, 


1942.) ; 
Whatever the importance of the 
Mexican social revolution of 1913 to 


1929 on other fields, its impact on the 
astronomical society was deadly. There 
was also the sudden and untimely death 
of Professor Leon. His passing was 
so rapidly followed by the decadence of 
the society that one is tempted to link 
both facts into cause and effect. It is 
not so. He was an exceptional man, but 
Professor Leon was not indispensable 
after the first few years of the society’s 
existence, and his high sense of public 
service led him to provide for leader- 
ship by others. The total eclipse of the 
society from 1913 to 1938 was due es- 
sentially to the separation of the Mexi- 
can community into many incompatible 
branches. The reorganization in 1938 
was carried on, however, entirely by 
men who had been active with Professor 
Leon, all of them members of the 
original organization. 

Progress has been swift in the past 
10 years, and on November 18, 1946, 
the new building of the Sociedad As- 
tronomica de Mexico was dedicated by 
the mayor of Mexico City, Dr. Javier 
Rojo Gomez. This building, planned 
on the principles of functional architec- 
ture, is located in a public park in a 
populous district of the city, in accord- 
ance with our old tradition. The main 
floor contains a classroom for about 100 
persons, two ample rooms destined to be 
used as shops for amateur telescope mak- 
ing, and janitor’s lodgings. The second 
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floor has a lecture room for about 150 
people, offices for the society leaders, a 
library, 2 photographic laboratory, and 
a meeting room for the trustees and 
technical advisers. 

The observatory itself is on the third 
floor, with a 12-inch reflector with 
equatorial mounting and electric clock 
drive by Fecker. There is a darkroom, 
and two ample terraces where two port- 
able refractors can be put to service for 
interested visitors and where naked-eye 
astronomy can be explained. 

The main activities of the society in- 
clude periodic short courses in elemen- 
tary astronomy conducted by Professor 
Elpidio Lopez and Professor Francisco 
Escalante. The latter also is in charge 
of variable star work by members in 
collaboration with the AAVSO. ‘There 
are bi-weekly lectures on astronomy and 
related sciences, the 1947 talks covering 
such widely diversified subjects as as- 
tronomical history, the Schmidt camera 
of Tonanzintla, variable stars, amateur 
telescope making, invisible stars (Jas 
estrellas que no se ven), and the de- 
termination of the mass of the earth. 

Invitations to visit the observatory 
are issued under a prearranged calendar 
to educational centers and schools. The 
students come mornings, afternoons, and 
evenings with their own teachers and 
the society provides the lecturer or the 
observing director according to the oc- 
casion. We issue a tri-monthly publica- 
tion named E/ Universo, which it is 
hoped will become the most important 
periodical for the popularization of as- 
tronomy in Mexico. 

The chairman of our board of direc- 
tors for 1947-48 is Civil Engineer Fran- 
cisco Bravo, and the writer is assistant 
chairman. Our general secretary is 
Professor Elpidio Lopez; recorder, E. 
Vivanco; assistant secretary, Mrs. R. G. 
Le Royal; treasurer, E. C. Blasco. The 
voting members of the board are Dr. 
G. Montiel, J. Presno, and G. -F. 
Herrera. 

The names of our board of technical 
advisers are A. B. Celis, Dr. P. C. Gar- 
rorena, Professor L. E. Erro, Dr. J. 
Gallo, Dr. C. Graef Fernandez, Dr. G. 
Munch, Dr. A. N. Gandara, G. H. 
Rodriguez, Dr. M. S. Vallarta, and N. 
Vazquez. 

For those of us who can remember 
what the society was in the first decade 
of this century and can compare it with 
today’s activities, it is noticeable that 
the interest in astronomy is as great to- 
day as it was 30 years ago, but with the 
emphasis on a very different set of 
topics. A perusal of the old bulletin of 
the society shows the most effective tools 
of the writer or lecturer on elementary 
astronomy in those days to have in- 
cluded Bode’s law, Kepler’s laws, New- 
tonian gravitation, asteroids, the surface 
markings of Jupiter and Mars, and the 
discovery of Neptune. On the observa- 

(Continued on page 229) 
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NEWS NOTES 


METHANE IN THE EARTH’S 
ATMOSPHERE 


The presence of methane, the “marsh 
gas” that forms a conspicuous constitu- 


ent of Jupiter’s atmosphere, has now. 


been detected in the earth’s atmosphere 
through analysis of the sun’s infrared 
spectrum by astronomers Robert R. Mc- 
Math, Orren C. Mohler, and Leo 
Goldberg, of the McMath-Hulbert Ob- 
servatory, University. of Michigan. 
Previously, chemical analyses had _ re- 
vealed small quantities of atmospheric 
methane, but the new studies should 
make possible a more accurate study of 
the structure of the methane molecule 
than has been possible heretofore. 





EARTH’S MAGNETISM 
100,000,000 YEARS AGO 


While Arctic explorers are busy trying 
to pin down the present exact location 
of the earth’s magnetic pole, which 
seems to migrate (see Arctic, I, 1, Spring, 
1948, for the present status of this 
work), the Carnegie Institution of 
Washington is busy in the western 
United States collecting data for finding 
out where the compass would have been 
pointing a hundred million years ago. 
Within the clay particles deposited at 
the bottoms of glacial lakes and oceans 
are tiny magnetic particles, which can 
be used to find the strength and direc- 
tion of the magnetic field at the times 
when the clays were deposited. Pieces 
of the material are spun near a coil of 
wire and extremely sensitive amplifiers 
pick up the very small voltages gen- 
erated. 

Glacial deposits from New England 
and the Pacific have already shown that 
the earth’s magnetic field a _ million 
years ago was just about what it is now. 
The clays now being sought should ex- 
tend the study back 100 times as far. 
Science Service comments that Dr. E. A. 
Johnson, of the Carnegie Institution, 
hopes the new data will help answer the 
fundamental question: Why is the earth 
a giant magnet? 





ECLIPSES FOR 150 YEARS 
IN THE UNITED STATES 


Dr. C. H. Cleminshaw, of the 
Griffith Observatory, Los Angeles, an- 
nounces that his institution will be open 
for observations of the total eclipse of 
the sun on Saturday, August 12, 2045, 
although it is not now certain just how 
close to that area of California the 
moon’s umbra will fall. This will be 
the 15th total solar eclipse visible from 
somewhere in the United States since 
the dawn of the 20th century (an av- 
erage of one eclipse a decade). Six of 





By Dorrit Horr_Lert 





these have already occurred, in 1900, 
1918, 1923, 1925, 1932, and 1945. 

The seventh eclipse will occur on 
June 30, 1954, visible from northeastern 
Nebraska through the northernmost tip 
of Michigan and across Lake Superior 
into Canada. On October 2, 1959, the 
moon’s shadow strikes southern New 
England before crossing the Atlantic 
Ocean. The next eclipse, in 1963, cuts 
across Maine; the one in 1970 is visible 
in Florida; while that in 1979 cuts into 
Washington, Idaho, and Montana. 
These five most of us hope to observe 
(for paths see Sky and Telescope, April, 
1945, page 13), but few of us now ex- 
pect to see the remaining four, 2017, 
2024, 2044, and 2045, for which Dr. 
Cleminshaw charts approximate paths in 
the Griffith Observer for May, 1948. 
Those on August 21, 2017, and August 
12, 2045, will surely be successfully ob- 
served as they will cross the entire 
continent. 





METEOR VELOCITIES FROM 
RADIO WAVES 


In the British journal Nature, C. D. 
Elyett and J. D. Davies, of the Univer- 
sity of Manchester, report on a promising 
new method for the determination of 
meteor velocities from “the diffraction 
pattern of radio waves scattered from 
the electron trail as a meteor passes at 
right angles through the aerial beam.” 
This method was applied to the 1947 
Geminids and the 1948 Quadrantids. 
The radio unit operated on a wave length 
of 4.2 meters. 

The mean geocentric velocity found 
for the Geminids was 34.4 kilometers 
per second, agreeing excellently with 
Whipple’s value of 34.7 obtained from 
rotating-shutter cameras. For the Quad- 
rantids (30 meteors), the radio data in- 
dicated three velocity groups: a low ve- 
locity group had a mean velocity of 22.4 
kilometers per second; the others had 
maximum frequencies at 34 and 41 kil- 
ometers per second. Early analyses by 
W. J. Fisher of visual estimates for the 
Quadrantids indicated velocities between 
32 and 41 kilometers per second. The 
low-velocity radio meteors may not be 
Quadrantids. 





HENRY DRAPER MEDAL 


The Henry Draper medal of the 
National Academy of Sciences for 1947 
was conferred upon Dr. Hans Bethe, 
professor of physics at Cornell Univer- 
sity, in recognition of his contributions 
to astrophysics. The carbon-cycle theory 
for the generation of energy in the sun 
and stars was first proposed by Dr. 
Bethe in 1939. 

















Agoular Eclipse Observations 


Reported from the Pacific 


EATHER conditions along the 

path of the annular eclipse of 

May 8-9 turned out mostly un- 
favorable, but the earlier reports that 
only two of the seven National Geo- 
graphic observing stations were success- 
ful are now supplemented with accounts 
which indicate a greater percentage of 
good fortune. 

In late May, when the film records 
of the eclipse were already back in 
Washington, there was a delay of from 
two to three weeks in their processing 
in order to have the top photo expert 
with the expeditions supervise the work 
upon his return from the Orient. 

The observing parties at Bangkok, 
Siam, and Ruben Jima, Japan, were 
successful, while there is a good chance 
that the observers at Mergui, Burma, 
managed to catch the second and third 
contacts — beginning and ending of the 
annular phase. On Mt. Moffett, Adak, 
in the Aleutians, first contact was filmed 
satisfactorily, while second and _ third 
contacts were observed through a driv- 
ing snowstorm. ‘The revised estimates 
for Burma and Adak were subject to 
confirmation when the films were de- 
veloped. 

But what may turn out to be the best 
story of the eclipse is that of the re- 
ported success of the two B-29 airplanes 
from the Army Air Forces Control 
Group, MacDill Field, Tampa, Fla., 
which flew to the Aleutians for the 
eclipse, operating from the air base on 
Shemya Island. Both were equipped 
with special long-focus cameras and had 
photographic crews from Wright Field, 
Ohio. These Superforts flew above the 
snowstorm to obtain excellent pictures. 

If analysis of these photographs shows 
them useful for geodetic purposes, the 
primary aim of the entire National Geo- 
graphic eclipse program may yet have 
been achieved: to tie together the North 
American and the various Asiatic geo- 
detic triangulation systems. This pos- 
sibility depends upon how accurately the 
position of each B-29 can be determined 
for the time of exposure of each frame 
of the motion pictures which were taken 
at the four contacts of the eclipse. 

Each plane was equipped with shoran 
(short range navigation) equipment, by 
means of which it broadcast radar sig- 
nals to ground stations on Amchitka and 
l'anaga islands. From these stations the 
signals were sent back to the planes. 
he interval between the departure of 
a signal and its return from the shoran 
ground station should provide data for 
a precise plotting of the plane’s position 
at that instant, as the exact locations of 
the ground stations are known. Major 


George H. Wyman, of Andrews Field, 
Md., was the project commander for 
the B-29 observation program. 

Dr. Lyman J. Briggs, chairman of 
the National Geographic Society’s com- 
mittee on research, pointed out that un- 
til the B-29’s reported, the eclipse pro- 
gram had produced definite data only 
for a single geodetic tie-in: Siam-Japan. 
The Superforts can add to this Siam- 
Aleutians and Japan-Aleutians. ‘The 





The partial eclipse as photographed by 
Ricardo C. Cruz at Manila. 


partial success at Mergui may further 
improve the very important tie-in with 
the British Indian system in eastern 
Burma. 

Standard equipment at the seven 
ground observing stations was a coelo- 
stat feeding sunlight into a long-focus 
lens. The resultant 11-millimeter image 
was photographed by a 35-millimeter 
motion picture camera, 24 times a second 
during the four eclipse contacts. The 
short time between second and third 
contacts for this annular eclipse made 
possible continuous operation of each 
camera during the annular phase. The 
film’s sound track was used to record 
the one-per-second ticks of a chronom- 
eter, exact time being furnished by re- 
broadcast of National Bureau of Stand- 
ards time signals by State Department 
facilities in California and Hawaii. 
About a day before the eclipse, severe 
ionospheric storms seemed to be devel- 
oping, but the Hawaiian rebroadcast 
station had its choice of the best of six 
different frequency channels. 

The best observations reported were 
from Ruben Jima, where the expedition 
was headed by Dr. John A. O'Keefe, 
on a fishermen’s island off the north- 
western tip of Japan. Heavy clouds 
and a cold drizzle preceded eclipse time, 
but ideally clear conditions set in at the 


crucial moment. At Bangkok, Dr. 
Charles H. Smiley’s expedition also was 
lucky, for heavy monsoon rains ceased 
just before the zero hour, and the party 
observed successfully through thin cirrus 
clouds. 

Completely negative results were re- 
ported by Dr. F. J. Heyden, S.J., at 
Wukang, China; from Dr. George Van 
Biesbroeck, at ‘Tenan, Korea, and fot 
Mt. Adagdak, Adak Island, but there 
Lt. Comdr. George Shelton had some- 
what better success with his second 
party on Mt. Moffett, as already noted. 
At the beginning of the eclipse path, 
Edward A. Halbach’s Burma party was 
possibly also partially successful. 

A partial eclipse of maximum magni- 
tude 66 per cent was observed in the 
Philippines by Ricardo C. Cruz, who 
established his equipment at the Weath- 
er Bureau station on the Marsman 
building, Port Area, Manila. He used 
a standard Graflex camera with the 
lens removed, attached to the 3-inch 
refractor pictured here. A _ 16-power 
eyepiece was employed and the objective 
stopped to 1 1/8 inches, with a green 
Omag filter in the eyepiece. Focal-plane 
shutter speed was 1/1,000 second. Mr. 
Cruz writes: 

“The materials for the equipment, in- 
cluding the camera, were bought locally 
with funds made available by the U. S. 
Weather Bureau mission under Foster 
V. Jones presently undertaking rehabili- 
tation of the Philippine Weather Bu- 
reau, which completely lost its plant and 
equipment in the last war. The equa- 
torial mounting of one-inch pipes on a 
wooden base was hurriedly made in our 
shops especially for the observations. 
The objective lens and eyepiece, how- 
ever, were salvaged from war materials 
found in the ruins of South Manila 
after liberation in 1945 —they may be 
parts of a range finder.” 





The equipment used by Ricardo C. Cruz 
to photograph the partial eclipse. 


July, 1948, SKY AND TeELEscope 225 








Amateur Astronomers 


Mippie East REGION oF LEAGUE ORGANIZED 


LTHOUGH the convention for 

the purpose of organizing a pro- 
posed region of the Astronomical 
League, at which the Amateur Astron- 
omers Association of Pittsburgh was 
host society, was scheduled for May 
14th to 16th, residents of that city had 
a preview of things to come when the 
Stargazers Fair opened at the Buhl 
Planetarium on Sunday, May goth. On 
exhibit were 28 telescopes, indicating a 
wide variety of finishing touches put on 
their instruments by members of the 
Pittsburgh group. In addition, exhibits 
included a disassembled 6-inch New- 
tonian reflector, numerous photographs 
of astronomical subjects, charts, draw- 
ings, and two amateur-made telescopes 
almost 70 years old. 

Many delegates to the convention had 
arrived by Friday evening to attend the 
regular monthly meeting of the Pitts- 
burgh AAA, at which D. W. Rial, of 
the Carnegie Museum, spoke on “Sun- 
dials.” 

The opening session of the convention 
Saturday morning was called to order 
by the writer, general chairman of the 
convention committee, who first read 
those portions of the league by-laws 
which govern regions and regional ac- 
tivities. He then introduced James B. 
Rothschild, executive secretary of the 
league, who outlined the business at 
hand, including the boundaries and a 
name for the region. Following this 
discussion a five-minute recess was taken 
so that each member organization pres- 
ent could appoint a member to the tem- 
porary regional council. ‘This council 
met during lunch. 

At the second session, under the chair- 
manship of H. Malcolm Priest, of Pitts- 
burgh, it was voted that the regional 
name be Middle East, that the fiscal 
year run from May ist to April 3oth, 
and that the terms of regional officers 
begin on September ist, ending August 
31st. 

The following regional officers were 
elected: chairman, C. H. LeRoy, Pitts- 
burgh; vice-chairman, Mabel Sterns, 
Washington, D. C.; secretary, Elizabeth 
Fazekas, Norfolk, Va.; treasurer, Ed- 
win F. Bailey, Philadelphia. During 
the counting of the ballots for each 
office, representatives present gave a 
brief outline of the activities in their 
respective organizations. After adjourn- 
ment of the second session at 3:00 p.m., 
delegates and visitors were entertained 
with a sky show, “Weather Forecast- 
ing,” as guests of the Buhl Planetarium. 

At the closing gathering that evening, 
the speaker was Dr. Nicholas E. Wag- 
man, director of Allegheny Observatory, 
who chose as his topic, “Life in the 
Universe.” Following this the newly 
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elected regional chairman offered a 
three-fold program for the region: That 
amateurs make their instruments avail- 
able to the general public as much as 
possible; that a definite program for 
junior groups be fostered; that a de- 
tailed report of this convention be 


promptly placed at the disposal of every 
member organization. 

After this final session came to an 
end, we all went to Allegheny Observa- 


tory to spend several hours in observing 
with the 30-inch Thaw refractor and 
other telescopes, visiting the Brashear 
crypt, and examining the spectroscope. 
Most delegates remained to make an 
inspection trip to the Unertl Optical 
Company on Sunday morning, under the 
personal guidance of John Unertl, who 
presented each visitor with a neat little 
package containing the objective and 
eyepiece lenses for a 24-inch refracting 
telescope. Sunday afternoon many guests 
were taken on a motor caravan trip to 
points of interest in the Pittsburgh area. 
CuHartes H. LeRoy 
AAA of Pittsburgh 





Delegates and guests at the first convention of the Middle East region of the 
Astronomical League, taken in front of the Buhl Planetarium and Institute of 
Popular Science, Pittsburgh. Photo by Willard A. MacCalla. 





TELESCOPE MAKERS TO CONVENE AT STELLAFANE 


HE SPRINGFIELD Telescope Mak- 

ers cordially invite you and all your 
telescope making friends to another con- 
vention at Stellafane this year. The date 
is Saturday, August 7th, during the first 
quarter of the moon. In order to stimulate 
the exhibit of telescopes, we are offering 
a reduced rate for every personally con- 
structed instrument that is displayed on 
Breezy Hill in working order. A prize will 
be awarded to the club bringing the great- 





THIS MONTH’S MEETINGS 


Indianapolis: Members of the Indiana 
Astronomical Society will hold a public 
meeting, with telescopes, on the evening 
of July 4th in Butler Bowl. 

Kalamazoo: A potluck supper at Wolf 
Lake will be held on July 10th at 6:00 p.m. 
by members of the Kalamazoo Amateur 
Astronomical Association. Max Kester 
will speak on “A Primer of Astronomy.” 

Milwaukee: On July 3-5, the national 
convention of the Astronomical League 
will be held at Concordia College, with ex- 
cursions to the Milwaukee Astronomical 
Society Observatory and to Yerkes Ob- 
servatory at Williams Bay, Wis. 

Los Angeles: Dr. Robert S. Richardson, 
of the Mount Wilson Observatory staff, 
will address the Los Angeles Astronomical 
Society on “Rockets Into Space,” at the 
lecture meeting on July 13th at 8 p.m., in 
the Griffith Observatory. 


est number of ’scopes and to the individual 
with the most ingenious, original design. 
Judging will start at 3 p.m. and all entries 
must be set up by 4 p.m. 

The banquet will be served at 5 o’clock 
in the afternoon. The fee this year will 
be $4.00, but $3.00 for those with their 
own instruments, covering registration, 
parking, the banquet, and expenses of the 
program. We must have your registration 
fee no later than July Ist if you are to be 
guaranteed a seat at the festive board. 
The banquet is going to be something out 
of this world. We have been fortunate 
enough to obtain the services of Ross Mc- 
Kinney, a famous Maine guide, who will 
prepare an outdoor feast over a mile-long 
pit of fiery coals and serve it up in Wal- 
dorf style. 

A stellar program is being arranged for 
the evening. Russell W. Porter plans to 
be East on business this summer and is 
trying to arrange his time to meet our 
convention date. 

Hotel reservations should be made di- 
rectly. We recommend the Adnabrown 
Hotel, Springfield, Vt.; Fullerton Inn, 
Chester; Hartness House (a Treadway 
Inn), Springfield; Windham Hotel, Bel- 
lows Falls. 

We are looking forward to making new 
acquaintances and renewing old ones. 


JOHN W. LOVELY, secretary 


26 Orchard St. 
Springfield, Vt. 
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AAVSO ConveNEs AT Mount Ho.tyoKe COLLEGE 
FOR SPRING MEETING 


JUST TWO NAMES appeared on 
the first published list of variable 
star observers and their observations, in 
the November, 1911, issue of Popular 
Astronomy. One was William Tyler 
Olcott, and the other Miss Anne S. 
Young. At the 37th spring meeting of 
the American Association of Variable 
Star Observers, held May 21-22 on the 
campus of Mount Holyoke College, 
South Hadley, Mass., there was a cere- 
mony in recognition of her lifelong de- 
votion to astronomy, initiated by the 
“astronomy alumnae” of the college. A 
portrait photograph of Miss Young was 
unveiled, and announcement was made 
by Dr. Helen Sawyer Hogg, former 
Mount Holyoke student now on the 
staff of David Dunlap Observatory, of 
the presentation to the John Payson 
Williston Observatory of a piece of as- 
tronomical equipment. At the time of 
the meeting, a corsage of orchids was 
delivered to Miss Young, who since her 
retirement as director of the observatory 
for the years 1899 to 1936 has been 
living in Claremont, Calif. 

The present director, Dr. Alice H. 
Farnsworth, spoke earlier in the day of 
the long interest in astronomy manifest 
at the college. In the early prospectuses 
of the Mount Holyoke Female Semi- 
nary, which opened in 1837, it was sug- 
gested that students bring to college with 
them a Bible, an English dictionary, 
hymn book, volumes of poetry, and, if 
possible, a copy of Burritt’s Geography 
of the Heavens. 

Open house was held at the observa- 
tory on Friday evening, May 2rst, fol- 
lowing a_ buffet supper served for 
AAVSO’ers, and there was opportunity 
to inspect the equipment, although ob- 
serving was not possible. Now the 
oldest building on the campus, the ob- 
servatory houses an 8-inch Alvan Clark 
refractor, remounted by Fecker in 1929 
with a Ross camera on the same mount- 
ing. 

Early risers Saturday morning took 
a bird walk around the lakes through 
the bird sanctuaries, and the business 
meeting convened at 10 o'clock, with 
President Marjorie Williams in the 
chair. ‘Two new activities of the solar 
division were reported by Neal J. 
Heines. In addition to the regular pro- 
grams of observing sunspots, granular 
surface variations, and migratory birds, 
the solar division is now co-operating 
with Dr. Walter O. Roberts, of the 
High Altitude Observatory, in reporting 
rapid changes in sunspot patterns and 
other unusual details, such as color in 
spots, bridges, rapid or unusual spot 
disintegrations. In addition, 25 ob- 
servers are participating in a program 
on foreshortening in sunspots initiated 
by Dr. W. Gleissberg, of the Univer- 
sity Observatory at Istanbul, Turkey. 


In a paper forwarded by Dr. Gleissberg 
for the afternoon solar symposium, he 
predicts a slow decline of the present 
cycle, in that not before May, 1952, will 
the smoothed relative sunspot number 
fall below one quarter of the value of 
the May, 1947, maximum. Then, ac- 
cording to Dr. Gleissberg, the minimum, 
probably not deep, will follow within 
20 months, succeeded by a very steep 
ascent in which the smoothed relative 
spot number will rise within 32 months 
from a quarter of maximum to maxi- 
mum. 

The names of 20 new AAVSO an- 
nual and four life members were read, 
and announcement was made of the ap- 
pointment of Ralph N. Buckstaff, of 
Oshkosh, Wis., who was present at the 
meeting, as chairman of the AAVSO 
delegates at the Astronomical League 
convention in Milwaukee. 

Among the papers presented at the 
morning session was one by Dr. Hogg, 
who spoke on “Variable Stars in Clus- 
ters.” In her study of 62 globular 
clusters, she has discovered numbers of 
RR Lyrae-type (cluster-type) variables, 
with periods less than 24 hours. Some 
dozen or so W Virginis-type stars, hav- 
ing periods over two weeks, are known 
to exist in globular clusters. A work- 
ing plate of M13, shown as a slide, of 
one- or two-minute exposure, provided 
interesting contrast to the familiar long- 
exposure plates of this great globular 
in Hercules. 

The sun as a “microwave variable” 
was discussed by Dr. Martha Stahr, cf 
Cornell University. A new microwave 
“telescope” is being built at Cornell 
University, in a project sponsored’ by 
the university and the Office of Naval 
Research, to carry on solar observations 
in this new field, in which the first pub- 
lished account appeared in 1944. Dr. 
Stahr outlined some of the problems 
under investigation. Radio energy prop- 
agated by the sun is many times stronger 
than would be expected from a_ body 
with a surface temperature of 6,000°. 
It has been proposed that this “‘noise”’ is 
from the high-temperature corona rather 
than from the solar surface. Bursts 
have been observed, which last a few 
seconds and occur without correlation 
on different wave lengths. Other out- 
breaks, classified as outbursts, last long- 
er, are of greater intensity, and occur 
simultaneously on a number of wave 
lengths. 

A paper on “Timing Algol” was pre- 
sented by Roy A. Seely, past president 
of the association. He has worked out 
a graphical method for predicting the 
times of minima of Algol taking into 
account the effect of the light equation, 
which depends on the relative positions 
of the earth, the sun, and Algol. 

After luncheon, at which Recorder 


Leon Campbell surveyed the growing 
work of the association, the afternoon 
solar-symposium was held:, The.closiyg 
feature of this meeting was the presenta- 
tion by James Stokley, General Electric 
Company, of a colored documentary film 
made by the National Geographic So- 
ciety, “Eclipse Hunting in Brazil,” 
which described the expedition to 
Bocayuva for the May 20, 1947, total 
solar eclipse. 

H.S.F. 





SACRAMENTO VALLEY’S THIRD 
ANNIVERSARY 


At the meeting March 30th which cele- 
brated the third anniversary of the Sacra- 
mento Valley Astronomical Society, the 
retiring president, Samuel J. Smyth, re- 
ported some of the accomplishments of 
the past year. Among these were the ex- 
hibit of a score of members’ telescopes 
together with photographs of the heavens, 
many of them the product of local talent, 
at the California State Fair, which was 
attended by over a million persons; the 
introduction of a descriptive astronomy 
course at Sacramento State College; the 
publishing of a monthly news letter of 
local astronomical and society interest; 
the contributions of time, money, and ef- 
fort of some of the members toward the 
rebuilding and reconditioning of the 12%- 
inch telescope at Sacramento State College 
(April Sky and Telescope, page 145). 

On May 25th we were privileged to view 
the film, “Cinema et Astronomie,” pro- 
duced by the Astronomical Society of 
France and distributed by the French 
Embassy in New York City. The lapse- 
time photography of eclipses and eruptive 
prominences is especially spectacular and 
instructive. Amateur groups may ‘secure 
this film, free of charge for educational 
purposes, by addressing the Office of Cul- 
tural Relation, French Embassy, 934 Fifth 
Ave., New York 21, N. Y. 

One of the future activities of the so- 
ciety will be to broaden the use of the 
present telescope, and to explore the pos- 
sibility of founding a more ambitious ob- 
servatory, as Sacramento enjoys generally 
favorable observing conditions. Also, at 
this meeting, the constitution was amended 
to include a subscription to Sky and Tele- 
scope as a privilege of membership. 

The following officers and directors 
were elected for the coming year: Harold 
Simmons, president; Mrs. Elizabeth 
Champ, vice-president; the undersigned, 
secretary-treasurer; Mr. Smyth, junior 
president. 

MRS. HELEN SCHOPKE 
3111—12th Ave. 
Sacramento 17, Calif. 





NEW OBSERVATORY 


At Alderson-Broaddus College, Philippi, 
W. Va., a new observatory was opened 
late this spring, housing a 6%4-inch Mogey 
refractor. The building, on the campus, is 
circular, constructed of cement blocks, 
and fitted with a revolving dome. The 
telescope, £/15, is of high-precision Jena 
glass, and the instrument is equipped with 
a 2-inch finder. An electric motor drives 
the telescope in right ascension, and there 
is a hand control for slow motion. 
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The “old moon in the new moon’s arms.” The bright crescent is illuminated 
by direct sunshine, the remaining features by light reflected from the daytime 


side of the earth. North is at the top. 


MOON 


Yerkes Observatory photograph. 


TALES 


By Rosert R. Cotes, Hayden Planetarium 


HILE FEW PEOPLE have 

probably considered the matter 

seriously, our world would 
seem very different without the moon. 
Aside from the physical effect that it 
has on the earth and its role in such 
phenomena as eclipses, there are a thou- 
sand and one other ways in which it has 
influenced man and his civilization. 

The moon was probably the first ce- 
lestial object to be seriously observed and 
studied and may therefore be credited 
with having inspired man’s first interest 
in. astronomy. Its apparent changes in 
phase, the daily retardation of its time 
of rising, the interesting appearance of 
its illuminated surface, the regularity of 
its behavior, all called for explanations. 
Later observers discovered also that 
lunar motions were correlated with the 
ocean tides, and it became obvious that 
this mysterious neighbor world was in- 
fluencing the earth in strange and subtle 
ways. And at a very early time the 
changing moon suggested the basis of 
the calendar, thereby serving a very 
practical end. 

Details of the above-mentioned facts 
are common knowledge available in al- 
most every textbook on general astron- 
omy. In addition, there is an almost in- 
exhaustible source of interesting and 
curious-material-about the moon, or in- 
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spired by it. Like every other celestial 
object, the moon is the common property 
of all with eyes to observe and imagina- 
tion to contemplate its wonders. Thus 
our satellite has been an important in- 
spiration to artists, poets, novelists, and 
playwrights. 

Many recall with delight how art- 
fully Edmond Rostand wove the moon 
into the scene of the romantic play, 
Cyrano de Bergerac. ‘The redoubtable 
Cyrano, in an effort to delay the some- 
what dull-witted De Guiche, springs to 
the ground from the overhanging limb 
of a tree and purports to have just 
landed from the moon! 


De Guiche: What? What is this? Where 
did this man fall from? 

Cyrano: From the moon! 

De Guiche: From the what? 

Cyrano: (in a sleepy voice) What time 
is it? 

De Guiche: Has he lost his reason? 

Cyrano: What time is it? What country? 
What day? What season? 

De Guiche: But — 

Cyrano: I fell like a bomb from the moon! 

De Guiche: (out of patience) Ah! Come 
now, sir! 

Cyrano: (rising, in a terrible voice) I fell 
from it! 

De Guiche: (drawing back) Well! Let it 
be so! You fell from it! Perhaps he is 
demented! 








Cyrano: (stepping toward him) And I 
didn’t fall metaphorically! 

De Guiche: But 

Cyrano: A hundred years, or perhaps one 
minute ago--I have no idea how long 
my fall lasted! — I was in that saffron- 
colored orb! 

And later in the same scene Cyrano ex- 
claims: “I have arrived — excuse me — 
by the last cloud-burst. I am somewhat 
covered with ether. I have had a journey 
of it! My eyes are filled with star dust. 
I still have some planet fur on my spurs. 
Wait, here is a comet’s hair on my 
doublet!” 

In the field of scientific fiction, both 
Jules Verne and H. G. Wells found the 
moon to be ample inspiration for great 
novels. ‘These contributions to drama 
and fiction are accepted even today as 
examples of the best in imaginative 
writing. But all writers have not been 
inspired in the same way. 

On August 25, 1835, an announce- 
ment of sensational interest appeared on 
the front page of The Sun, a New York 
daily paper. It told of recent amazing 
discoveries that had been made by Sir 
John Herschel through a new mammoth 
telescope that he had put into operation 
at the Cape of Good Hope. This article, 
and several that followed on succeeding 
days, described in detail how he had 
brought the moon (visually) to within 
40 miles of the earth and, using a magni- 
fication of 6,000 diameters, had actually 
witnessed lunar cities that were popu- 
lated by weird human-like creatures 
equipped with bat-like wings. The de- 
tailed topography of the moon was 
described, even to the color of the cliffs 
and oceans. 

Altogether it was the greatest revela- 
tion that the world had ever known, 
with a sufficient sprinkling of technical 
language to impress even some astron- 
omers. But the request for certain facts 
and figures which were said to have been 
deleted because of their technical nature 
led to the finding that a clever young 
reporter had cooked it all up as a 
means of boosting circulation and, inci- 
dentally, improving his own reputation. 

Another interesting story involves a 
lunar eclipse and Columbus. The date 
was February 29, 1504, during Colum- 
bus’ fourth voyage to the New World. 
He and his men were stranded in the 
West Indies, their ships in bad shape 
and provisions low. Certain of his crew 
had turned against him, and even the 
Indians would not bring food. Colum- 
bus’ astronomical tables told of a lunar 
eclipse that would occur that night, and 
he threatened to destroy the light of 
the moon as a just punishment for their 
neglect. At the appointed moment, the 
copper shadow of the earth began to 
creep ominously across the face of the 
moon! On Columbus’ promise to re- 
store to life the goddess of the night sky, 
the Indians brought an abundance of 
game and fruits to the Spaniards. 

In popular superstition even today the 
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moon occupies a prominent and impor- 
tant place. In addition to the various 
schools of thought concerning the so- 
called wet and dry moons, there is the 
belief that we will surely have a change 
in weather when the moon changes 
phase. ‘The best answer to this is in 
the verse: 

The moon and the weather 

May change together; 

But the change of the moon 

Does not change the weather. 


If we'd no moon at all 
(And that may seem strange) 
We still should have weather 
That's subject to change. 
There are a score or more of theories 
concerning the best lunar aspect for 
catching fish, some of them with scien- 


* 
The southern portion of the moon at last quarter. Photograph by the 100-inch telescope at Mount Wilson Observatory. 


tific foundation. Many who live along 
the seacoast are convinced that the fish 
bite best when the moon is at or near 
perigee. Many farmers are quite sure 
that their corn will flourish best if 
planted in the dark of the moon. Others 
are certain that killing frosts occur at 
the time of full moon, and experienced 
scientists are hard put to convince the 
natives of a region that such a cause- 
and-effect relation does not exist. 

With the recent increased experi- 
mentation on rockets and guided mis- 
siles, there has been much speculation on 
the possibility of some day sending a 
rocket to the moon. In planetariums 
the trip to the moon lecture always at- 
tracts large audiences. ‘The recent ex- 
periment of transmitting radar pulses to 
the moon and receiving the echo stimu- 





IN FOCUS 
(Continued from page 218) 

cage, on the back cover this month, is 
the fourth in our series of these famous 
sketches. The upper portion of the cage 
appeared in May, showing the same plate- 
holder and guiding microscope which may 
be seen in the upper right of this picture. 
Below the plateholder is a special correct- 
ing lens which increases the size of the 
usable field when an extended object or 
1 number of objects are to be recorded. 
On the wall of the observing cone is a 
larger, supplementary corrector. 

Two of the main auxiliary mirrors are 
hown, one in place as actually used, and 
the other folded up against the cage wall 
» show how the mirrors are positioned 

hen not in operation. The motors and 
eccentric cams above the lowered Casse- 


grainian mirror are those for lowering and 
raising the secondaries. To keep the in- 
strument in perfect balance at all times 
it is necessary tc redistribute the weight 
change caused by changing secondaries. 
The motor at the left on the bottom ring 
drives a large spur gear to position spe- 
cial lead weights; one of these weights 
may be seen (labeled “lead’’) below the 
pivot of the secondary that is in operating 
position. To interchange secondary mir- 
rors takes about 10 minutes. 

The secondary mirror which is upright 
against the side of the cage shows the 
eight-section mirror cover. Some idea of 
the various mirror sizes and parts can be 
surmised from the six-foot diameter of the 
prime-focus cage. The Cassegrainian fo- 
cal length is 2662/3 feet and the coude 
focus is 500 feet, respectively £/16 and f/30.. 






lated great popular interest, and the 
moon has even appeared under high 
power on the television screen. 

Certainly we must admit that our 
satellite plays an important part in the 
history of civilization, and it may .take 
on added importance in the future. 





ASTRONOMICAL SOCIETY 
OF MEXICO 
(Continued from page 224) 
tional side we had double stars, the 
Orion nebula, Saturn’s rings, and the 
satellites of Jupiter. 

Today, people above college age ex- 
pect some quite different things from 
a lecturer in astronomy. Due mainly 
to Eddington’s books they want to hear 
all about relativity, and no longer have 
a taste for the straightforward and un- 
ambiguous Newtonian panorama of the 
universe. They prefer the metaphysical 
paradox, the scientific uncertainty, an 
attitude which makes the task of the 
lecturer much more difficult. Nor is 
the situation easier at the telescope, 
where people expect, in the field of a 
12-inch reflector, to see galaxies with 
the same detail as is shown in the pic- 
tures so widely published from the long- 
exposure plates of Lick and Mount 
Wilson observatories. And many are 
sO uninitiated as to expect the rotation 
of these objects to be clearly perceptible 
at a glance. In some respects, the lan- 
tern-slide projector is today the most 
useful and reliable tool for the diffusion 
of astronomical knowledge. 
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can be seen at these places: 


California 
GrirritH Opservatory, Los ANGELES 
TINSLEY LABORATORIES, BERKELEY 


Connecticut 

Sramrorp Museum, STAMFORD 
Kansas 

Kansas State CoLLece, MANHATTAN 
Maryland 


CaLvert SCHOOL, BALTIMORE 

MaryYLANp ACADEMY OF SCIENCES, 
BALTIMORE 

Morcan State Co.ivece, BALTIMORE 


Massachusetts 
Boston Museum or Science, Boston 


Michigan 
Detroit ASTRONOMICAL SOCIETY, 
Wayne University, Detroit 
New York 
BurraLo Museum or Science, BUFFALO 
StaNLEY Bowmar Co., New York 
Pennsylvania 
PENNSYLVANIA STATE COLLEGE, STATE 


COLLEGE 
EverHart Museum, ScRANTON 


Virginia 
EASTERN MENNONITE COLLEGE, 


HARRISONBURG 
Mapison State CoLiece, HARRISONBURG 


Other schools, universities, and 
museums are installing the Spitz 
Planetarium for use this fall. 


Science 
Associates 


401 NORTH BROAD STREET, PHILADELPHIA 8, PA, | 
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THE GROWTH OF PHYSICAL 
SCIENCE 


Sir James Jeans. Cambridge University 
Press, Macmillan, New York, 1948. 364 
pages. $4.00. 


N THE PREFACE of this last book 

by Sir James Jeans, the purpose is 
stated to be “to describe the main lines 
of advance of physical science, including 
astronomy and mathematics, .. . in lan- 
guage non-technical enough to be under- 
stood by readers who have no scientific 
attainments or knowledge.” Evidently the 
author was stimulated by the same consid- 
erations that have caused leading educators 
to urge a renewed interest in the history 
of science. If modern science is surveyed 
against a background of and as a necessary 
growth from classical doctrines, the reader 
gains a convincing impression of the essen- 
tial unity of method that produced forward 
strides in any century. 

With broad knowledge of both theoreti- 
cal physics and astrophysics, the author 
was particularly well equipped to deal with 
the modern phases of the growth of physi- 
cal science. Less expected to many readers 
may be the authority with which he deals 
with the beginnings in the distant past. 
Perhaps too many have, on no very sound 
basis, placed Greek science higher than it 
merits. A summary of conditions at the 
destruction of what remained of the library 
at Alexandria in 642 removes this mis- 
understanding (page 103), if the preceding 
chapters had left any doubts: “Geometry, 
which had made such magnificent progress 
at first, came to a dead end; algebra had 
hardly yet arrived; physics, which had 
made a good start, had been strangled 
almost at birth; astronomy, after making 
the best of starts, had taken a wrong turn- 
ing at the time, of Aristarchus, and was 
now advancing along the wrong road.” 
Clearly;: more than restoration of Greek 
science was needed after the Dark Ages. 

The book may be divided into three 
nearly equal parts: Chapters I to IV, sci- 
ence to the end of the Dark Ages; Chap- 
ters V and VI, the beginning of modern 
science through Newton; Chapters VII 
and VIII, the two centuries after Newton 
and the era of modern physics. This 
may or may not represent a deliberately 
planned balance. Even if the modern pe- 
riod seems foreshortened in comparison 
with the more leisurely treatment of the 
earlier centuries, the later chapters are re- 
markably rich in content. 





NEW BOOKS RECEIVED 


PicrortaAL Astronomy, Alter and Cleminshaw, 
1948, Griffith Observatory. 288 pages. $3.00. 


This is an elementary book suitable as a 
text for the layman or at high-school level, 
copiously illustrated, and written by the di- 
rector and associate director of the Griffith 
Observatory and Planetarium. 


Astronomy, William Lee Kennon, 1948, Ginn. 
737 pages. $5.50. 

The author of this new textbook is professor 
of physics and astronomy at the University of 
Mississippi. The text is designed particularly 
for college use. 





. ..| @ BOOKS AND THE SKY 


Astronomy occupies a prominent place 
in every period. It is heart warming to 
read Jeans’ unreserved acknowledgment 
of Eddington’s epoch-making work on 
stellar interiors. Equally fair is the last 
page of the book which covers Eddington’s 
attempt to establish a synthesis of the 
physics of the infinitely great and the 
physics of the infinitely small. This leads 
to the final paragraph: 

“Few, if any, of Eddington’s colleagues 
accepted his views in their entirety; in- 
deed few if any claimed to understand 
them. But his general train of thought 
does not seem unreasonable in itself, and 
it seems likely that some such vast syn- 
thesis may in time explain the nature of 
the world we live in, even though the time 
may not be yet.” 

DIRK BROUWER 
Yale University Observatory 





CAUSES OF CATASTROPHE 


L. Don Leet. Whittlesey House, New 
York, 1948. 232 pages. $3.00. 


UT OF THE CATASTROPHES 

which descend upon the human race 
the author has selected four chief dis- 
turbers — earthquakes, volcanoes, tidal 
waves, and hurricanes. To each he allots 
a chapter. There are other chapters: an 
introductory one entitled “Culmination of 
Catastrophe,” which gives a brief and vivid 
account of the 1923 earthquake in Japan; 
two chapters on mountain making; and 
a final brief discussion of “Geophysical 
Fables.” 

In the inscription on the jacket the pub- 
lisher promises that “Anyone who has 
asked ‘Why?’ when nature’s sudden furies 
descend, will find in Causes of Catastrophe 
a vast accumulation of facts which will en- 
able him to understand the natural forces 
lying behind the newspaper headline an- 
nouncing an earthquake, tidal wave, vol- 
cano, or hurricane.” But the author is not 
so optimistic. He presents facts, surmises, 
and doubts judiciously, making clear what 
is known and not known. In the end, it 
is evident that our knowledge of these 
forces of nature is limited; thus the causes 
of the selected and described catastrophes 
are in many cases relatively obscure. 
Therefore, perhaps the salient feature of 
the book turns out to be the description 
of important catastrophes of the sea and 
of the air, and the recorded violent dis- 
turbances of the earth’s crust. These de- 
scriptions are skillfully selected; they are 
brief and memorable, and even those who 
have read previous accounts of the same 
calamities will want to read them carefully. 

Earthquakes are taken up first, and the 
San Francisco disaster of 1906 is reviewed. 
Here we have a heading on “Modern In- 
formation on Causes and Effects of Earth- 
quakes.” In accordance with the universal 
finding of investigators, the California 
earthquake in question is ascribed to move- 
ment along the San Andreas fault — it was 
the fault-slip that caused the quake. The 
coincidence of the activity of the fault and 
the earthquake was certainly striking, and 
the stated conclusion natural, but was the 
evidence really conclusive? Did the fault- 
slip cause the quake, or was it one of the 








results of the quake? In the city, statues 
were slid off their pedestals; the sliding 
planes were technically faults, and similar 
technical faults abounded. 

Faults in rocks are exceedingly common- 
place. One who has made much study of 
faults, underground, in mines, in regions 
not especially subject to earthquakes, may 
naturally question whether faults are in 
the habit of producing quakes. Their gen- 
eral role, indeed, is the opposite. They are 
sliding planes; they ease and accommodate 
rock strains. Is it not possible that the 
San Andreas slip acted as a palliative, 
without which the earthquake in the city 
would have been worse? Therefore, in 
the San Francisco case, is it not funda- 
mental to inquire what caused this sudden 
fault activity (together with the other 
phenomena of the catastrophe)? And this 
inquiry is awkward, for we do not know 
the answer. It is doubly awkward, for on 
the San Francisco case much theory has 
been based concerning the origin of earth- 
quakes in Japan, even in New England; 
and therefore on faulting as the cause 
of earthquakes in general. But it may 
perhaps be agreed that a fault does not of 
itself produce an earth vibration: the prime 
mover and cause is the force impinging on 
the rock. Such stresses, indeed, the au- 
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thor appeals to throughout the book as 
causal agents: “the urge of unseen, unex- 
plained internal forces.” 

As to foreknowledge, the author makes 
a comprehensive statement: “Never pre- 
dict anything about earthquakes.” And he 
cites instances showing how unlucky have 
been prophets who tried. 

The book provides a great amount of 
information on matters which are easily 
led up to by the chosen subject, but which 
have a rather remote connection with it, 
such as glaciation, the origin of mountains, 
even the location of the roots of buried 
ancient mountains whose accompanying 
catastrophes, if there were any, are lost in 
oblivion. As an extreme wandering, the 
moon is touched upon; and from the re- 
viewer’s prejudiced standpoint (for he has 
written about the moon) this inclusion 
is not only not germane to the discussion, 
but the cited material is casually selected, 
and archaic. For example, the conspicuous 
“rays” around certain great lunar craters 
are thus noted: 

“One description says: ‘They look as if, 
after the whole surface of the moon had 
assumed its final configuration, a vast 
brush had been drawn over the globe in 
straight lines, radiating from a central 
point, leaving its trail upon everything it 
touched, but obscuring nothing.’ It has 
been suggested that these streaks are dikes 
of intruded matter which reflects the sun- 
light more effectively than the surrounding 
rock.” 

To any geologist, the theory in the last 
sentence should be prohibited by the de- 
scription in the first. And the illustration 
of a moonscape, after a drawing, is cer- 
tainly exaggerated, and fanciful in various 
respects. The moon has become one of 
the last refuges of fe7cy. 

In general, the book has been compiled 
with keen judgment, and the results are 
set forth clearly, in plain and spirited lan- 
guage. The committee to whom the mann- 
script was submitted was amply warranted 
in choosing it for honorable mention in 
the recent science-for-the-layman Whittle- 
sey House-Science Illustrated fellowship 
contest. J. E. SPURR 

Alstead, N. H. 
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can accurately identify stars and planets with the OBSERVO- 
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Announcing 
New Astronomy Charts 


For the amateur’s scrapbook, the 
professional’s fingertips, the class- 
room or the lecture hall. 
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Way * When the Sun Blacks Out * Favor- 
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* Orbit of Halley’s Comet * The Stellar 
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The set above, 25 charts, 8% x 11, punched 
for looseleaf folders postpaid $2.75. 
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the reviewers say... 
Mr. Thompson’s volume explains all the 
steps, from the assembly of the material for 
the mirror to the adjustment of the finished 
telescope, done clearly and reasonably. 
—WILLIAM A. CALDER 
in The Scientific Monthly 
Aided by this thoroughly useful book, thou- 
sands of new amateur telescope makers will 
be added to the many thousands who in the 
past twenty years have taken up this fasci- 
nating hobby. 
—F. S. HOGG in the RASC Journal 


Excellent practical instructions which take 
the tyro by the hand and lead him through 
the construction of his first telescope. 


—A. G. INGALLS in Scientific American 


for the advanced mirror maker 
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discussions of the mechanical and optical 
problems involved in making a diagonal 
instructions for flat making 

suggestions for a second telescope 
material on making and using circles 
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Order your COpy today .ss--0-000 $3.50 
(ad 


id 25c to foreign orders) 


SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 














July, 1948, SKY AND TELESCOPE 231 








4” 
Achromatic 
Lens 


Harry Ross Series 
of “Doublestar” Re- 
fractors, 4” aperture 
(100 mm), 60” focal 
length (1500 mm). 
An air-spaced lens, 
in a smooth aluminum 
This lens is an 





strain free mounted 
finished satin-black barrel. 
exclusive Harry Ross product. It has a money- 
back guarantee which states, “This lens will 
meet any and every test you may devise for it 
as an astronomical objective.’’ No better lens 
was ever made, Postpaid $125.00. 


4” Objective Lens 
$2” focal length. 


as above only 
$150.00. 


same type 


LARGE PRISM 


Large optical glass / 
prism ground to 2 or 3 | 
bands flatness 45-90-45 | 
degrees. Back alumi- 
nized and copper plated. 
Protected in metal and catia cdnaanaeeee 
bakelite mounting. Size 614 ” by 2” on the face. 
Absolutely perfect. Each $8.00. 





Star Diagonal 


For the convenient 
observation of stars 
near the zenith, a 
prism is indispensa- 
ble. It is placed be- 
i fore the eyepiece to 
a = direct the pencil of 
light rays so that the 
axis of the eye-lens is at right angles to .~ 
axis of the telescope. Our “Star Diagonal’ 
especially manufactured for this purpose. Fits 
standard 114” eyepiece holder and takes stand- 
ard 144” eyepieees. Price, including fine — 
light flint glass fluoride coated prism: $12. 






Telescope Eyepiece 
5/16” f.1. wide field achromatic 
Kellner eyepiece suitable for 
telescope or microscope. Each 
element fully achromatic. Posi- 
tively not coated! A _ revolu- 
tionary effort to permit the 
amateur to avail himself of an 
incomparably superior eyepiece. 
Optical quality and perform- 

m@ ance will be met beyond any 
requirements demanded of it. Standard 114” 
O. D. mounting, aluminum throughout, recessed 
top finished in non-reflecting satin black. Each 
lens bears a serial number for your protection. 
The matched elements are locked in a dust- 
proof chamber. Price $22.50 each. 


SIMPLIFIED 


EYEPIECE 
HOLDER 


Now you can af- 
ford to own an ac- 
curate easy-to- 
line-up, smooth- 
focusing eyepiece 
mount with the 
diagonal support 
built into the unit. 
Focusing tube au- ~ 

tomatically lines up with the center of tele- 
scope tube. Simple to attach; drill only 5 holes. 
Costs but a fraction of a special- sande unit. 
Inside diameter 114” Price $3.50. 








Extension tube for nearby objects, fits above, 
co Ee Price $1.50. 


Include Postage - Remit with Order 
Send 50c for Up-to-the-minute Catalog 
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GLEANINGS 


THE 
By ALLYN 


delicately accurate, acceptable test, 
A made at the focus of a paraboloidal 
mirror, is illustrated in Fig. 10. Rays from 
the pinhole are reflected as parallel light 
from the primary mirror to an aluminized 
plane mirror, from which they are returned 
still parallel, just as if they had come from 
a star. (A well-figured parabolic mirror 
may be used instead of a flat to produce 
parallel rays of light from a pinhole placed 
at its focus.) The parallel rays are then 
converged by the paraboloidal primary to 
form an image of the pinhole at its focus. 





FOR A.T. M.s 


COMPOUND REFLECTING TELESCOPE — III 


N J. THoMPpsoN 


scope, the percentage of overcorrection 
would first have to be known.) 

In practice, the characteristics of both 
primary mirror and correcting lens deter- 
mine the intercept distance. One fourth 
of the percentage of undercorrection (one 
fourth of 21.7 per cent in our 6-inch 
{/3.4) is the percentage by which the 
intercept distance is decreased for the null 
test. 

The hyperboloidal secondary can be in- 
dependently tested by a method described 
by John A. Hindle in Amateur Telescope 
Making, utilizing for the purpose an alumi- 





























The shadow appearance when applying 
Fig. 10. Testing simmering. | ( be 
a paraboloid at Y ae 
- P s 
its focus with an Y Y nite E0GE 
optical flat. 4 4, 
MIRROR PERFORATED FLAT 


the knife-edge is the same as in testing a 
spherical mirror at its center of curvature, 
and by this method the primary can be 
corrected to a degree of precision corre- 
sponding to that of the plane mirror. If 
the latter is flat to 1/10 of a wave length, 
a practically perfect paraboloid will result. 

The Dall Null Test. What should prove 
a very versatile test, applicable to hyper- 
boloidal and ellipsoidal primaries as weil 
as to the paraboloid, has recently been de- 
vised by Dall. It was described in this 
department in the April, 1948, issue of 
Sky and Telescope, where diagrams and 
tables from the original article in the 
Journal of the British Astronomical As- 
sociation were reproduced. As it is a null 
test, with perfection in any of these three 
primary mirror figures discernible without 
special interpretation of shadow appear- 
ances, it should make possible much more 
accurate figuring than can be done with 
the ordinary Foucault test. 

The new test requires an extremely 
bright light source, a filter, and a plano- 
convex lens of suitable characteristics to 
be used in connection with the usual Fou- 
cault apparatus. When the lens is set a 
precomputed amount (intercept distance) 
in front of the mirror’s center of curvature, 
the aberration of the lens counterbalances 
or corrects that of the paraboloid (r2/R). 
The apparent surface under test is then 
seen to darken uniformly as the knife-edge 
is cut in, just as though it were a sphere. 

The advantages of this test may for- 
tunately be applied to the undercorrected 
mirror which we wish to use in our Dall- 
Kirkham telescope. The aberration of 
such a mirror at the knife-edge is of course 
less than the value of r2/R, which is used 
in determining the focal length of the cor- 
recting lens, but by moving the latter 
closer to the center of curvature, its aber- 
ration will be lessened. The percentage of 
undercorrection gives a direct measure of 
the amount by which the lens should be 
shifted from the calculated intercept dis- 
tance. (To be useful on the hyperboloidal 
primary for the modified Gregorian tele- 


nized and perforated spherical mirror. The 
radius of curvature of the test mirror 
should be somewhat shorter than the fo- 
cal length of the primary if all of the 
secondary’s surface is to be tested. The 
test is illustrated in Fig. 11, where S is 
the secondary mirror, M the spherical test 
mirror, and P the relative position of the 
paraboloidal primary mirror in the tele- 
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Revolving 


Observatory Domes 


Electric Motor Driven 
10 Feet to 30 Feet Diameter 





Track and skeleton framework. 

All parts without skin. From 

$750.00 to $2,500.00 F. O. B. 
Englewood, N. J. 





Complete job from $1,500.00 to 
$5,000.00 and expenses of two 
men, or more. 


ELECTRIC SIDEREAL CLOCK 





Guaranteed rate — less than 6 
minutes slow in 100 years. $36.00 


For information on mountings 
and observatory equipment, 
see last month’s issue. 
Spectroscope and Interferometer Mounts 
Complete Observatory Equipment 
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i i; 
Fig. 11. Testing a hyperboloidal sec- 
ondary with a spherical mirror. 


scope. Divergent rays of light from a 
pinhole source at f’ are reflected from the 
hyperboloidal secondary as though they 
had proceeded from its virtual focus f. 
As f is coincidentally the center of curva- 
ture of the test mirror, the rays strike its 
surface perpendicularly, and thus will be 
returned along identical paths to a focus 
at f’. A scale drawing will determine the 
radius of curvature to be given the test 
mirror. An advantage of this test is that 
the whole of the secondary’s surface, ex- 
cept of course a small central area, can be 
examined under the knife-edge. 
Correction of the secondary is obviously 
limited to the precision of the test mirror, 
which on account of the low order of 
knife-edge sensitivity with such short fo- 
cal lengths, may depart from the sphere 
by % of a wave length or more. If the 
primary mirror is a perfect paraboloid, 
however, the figure of the secondary may 
differ from a hyperboloid by the above 
amount without perceptibly impairing the 
image, so it is possible to correct the sec- 
ondary satisfactorily by this method. 
But since an optically flat mirror is nec- 
essary for production of a perfect parab- 
oloid, the flat can also be utilized to test 
the secondary in combination with its 
primary in the manner shown in Fig. 12, 
thus dispensing with the making of an 
otherwise useless spherical test mirror. A 
pinhole light source and a knife-edge, both 
placed back of the perforated primary 
mirror, in the plane of the secondary 
focus, are the instruments of testing. Di- 
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Fig. 12. Testing a compound telescope 
at focus with an optical flat. 


vergent rays from the pinhole are reflected 
from the secondary to the primary, and if 
the mirrors are each without aberration, 
or if they compensate each other’s axial 
aberrations, parallel rays will be reflected 
from the primary to the flat, from which 
they return still parallel, to be brought to 
a perfect focus at the knife-edge. When 
the latter is cut into the image, the sec- 
ondary mirror, or the reflection of the pri- 
mary mirror seen in it, will darken in- 
stantly just as does a spherical mirror 
when tested at its center of curvature. I[f 
undercorrection is present, the apparent 
cross section of the mirror will be like 
that at a or a’, Fig. 13. Overcorrection 
will present the cross section shown at b. 

If the primary mirror is not perforated, 


WAR SURPLUS BARGAINS 


Government’s 7 X 50 Binoculars 


Assemble Them Yourself! Complete Optics! Com- 
plete Metal Parts! Save More Than 1% Regular Cost! 


METAL PARTS—Set 
includes all Metal 
parts—completely fin- 
ished — for assembly 
of 7 X 50 Binoculars. 
No machining re- 
quired. Bodies factory 
hinged and covered. 
Sturdy Binocular Car- 
rying Case is optional 
with each set of Metal 
Parts. 


Stock 7842-Y. $39.40 
Postpaid, plus $4.80 
for Case. Total $44.20 


OPTICS—Set includes all Lenses and Prisms needed 

for assembling 7 X 50 Binoculars. These are in ex- 

cellent condition—perfect or near-perfect—and 

have new low reflection coating. 

BOGE: SEGRGEEE wcccaretcsccescene $25.00 Postpaid 

NOTICE! If you buy both Binocular Optics and 
Binocular Metal Parts, add 20% Federal Taz. 


ARMY’S 6 X 30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model 
M-13Al, 6X30 Binoculars (Waterproof Model). 
| Everything you need—ready for assembly. When 
| finished will look like regular factory job costing 
$102 to $120. Optics are new, in perfect or near- 
perfect condition. Have new low reflection coating. 
Metal Parts new and perfect, all completely fin- 
ished. No machining required. Bodies factory 
hinged and covered. Complete assembly instructions 


included. : 
eB APPPPT TT res Te $40.00 Postpaid 


plus $8.00 tax—Total—$48.00 


8 POWER ELBOW TELESCOPE 
Govt. Cost $200.00! Our Price $17.50! 

| Big 2” diameter objective. All lenses Achromatic. 
Amici prism erects the image. 4 built-in filters— 
clear, amber, neutral and red. Slightly used but 
guaranteed for perfect working order. Weight 5 

| Ibs. Can be carried but a trifle bulky. 

| Sdaels WORT ceccccevccccvcciees $17.50 Postpaid 


6 POWER GALILEAN TELESCOPE—(Commer- 
cial Surplus) 28 mm. dia. Achromatic Objective 
Lens. Sturdily constructed of Aluminum, 7” long, 
extends to 9”. Complete with carrying case. 

BOGGS OOE ieee sdcccevcoutuess $3.00 Postpaid 


MOUNTED PROJECTING LENS SYSTEM 


F.L. 91.44 mm. (just right for 35 
| mm. Projectors). Speed of F.1.9. 
Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 
Stock #4033-Y .. $3.00 Postpaid 


| THREADED OUTSIDE MOUNT 
| FOR FOCUSING ABOVE SYS- 
TEM (Not Illustrated) — 

Stock #715-Y .. $1.00 Postpaid * 


| CONDENSING LENS SET—Consists of 2 Condens- 
| ing Lenses with diameter of 2”. Used for making 
| 35-mm. projectors or many other purposes. 

| Bema BAGEEE  ccccccvccccccccccses 75e Postpaid 


| POLARIZING OPTICAL RING SIGHT 


| (Unmounted) Used in gun sights—especially for 
| shotguns. As you look through, you see a series of 
| rings that you superimpose on your target. No 
| front sight required. Increases degree of accuracy. 
 SPEINos 05 cate cocacduance $4.00 Postpaid 


| Sensational Bargain -BUBBLE SEXTANTS 
These Army Air Forces Bubble Sextants cost the 
| Govt. about $125.00 each. A real bargain at our 
price of $12.50! Wooden carrying cise included. 
Wartime used, BUT COMPLETELY REPAIRED, 
COLLIMATED AND PUT IN GOOD WORKING 
ORDER. If not satisfied that Sextant is exactly as 
represented, return within 10 days for refund. Full 
directions for use accompany each shipment. 

GRR SEE ace enudavanctiveasis $12.50 Postpaid 


Same Sextant as above, but BRAND NEW and 
with Automatic Electric Averaging Device and II- 
luminated Averaging Dise for nighttime use. Govt. 
cost $217. Though brand new we have re-checked 
Bubble and Collimation and GUARANTEE perfect 
working order. 

GONG SIGE. Ccoccescccesscdecs $22.50 Postpaid 


CONDENSING LENSES—Seconds, but suitable 
for Enlargers and Spotlights. 

Stock #1061-Y..6%4” dia., 9” F.L...$2.50 Postpaid 
Stock #1080-Y....5” dia., 7” F.L...$1.00 Postpaid 
We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. Write for Catalog “Y”—FREE! 


Order by Stock No. Satisfaction Guaranteed. 


EDMUND SALVAGE CO. 


P. 0. AUDUBON: NEW JERSEY 














July, 1948, SKY AND TELESCOPE 233 








A gm. gaan 





ACHROMATIC TELESCOPE OBJECTIVES— 
Perfect government surplus lenses. These ce- 
mented achromats are made of the finest Crown 
and Flint optical glass, are fully corrected and 
have tremendous resolving power. Guaranteed 
well suited for Astronomical Telescopes, Spot- 
ting Scopes, etc. 
48 mm Dia. 600 mm F.L. ea. $ 9.75 
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48 mm Dia. 606 mm F.L. coated ea. 10.75 
78 mm Dia. 381 mm F.L. ea. 17.00 
78 mm Dia. 381 mm F.L. coated ea. 19.00 
81 mm Dia. 622 mm F.L. ea. 20.00 
81 mri Dia. 622 mm F.L. coated ea. 22.50 


ARMY SURPLUS—Smooth working worm and 
gear mechanism with fast motion clutch. Has 
a 2%” calibrated circle. Can be adapted for slow 
motions on equatorial mounting. Condition 
slightly used but mechanically perfect. 
Postpaid $5.00 


KODACHROME PROJECTOR LENS SET for 
$5-mm slides, including lenses, heat-absorbing 
glass and instructions. ....... Postpaid $1.95 


F/1.9 ANASTIGMAT LENS SYSTEM mounted, 
bey for 35-mm projector. F.L. 91.44 mm, use 


also as enlarging or photographic lens. 
Postpaid $3.00 


OPTICAL LENS BENCH, a necessity for de- 

signing your own telescopes or optical instru- 

ments. Complete with four lens holders. 
Postpaid $8.50 
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. POWER TANK ARTILLERY TELESCOPE 
) (M71) Brand new. Coated optics. Completely 
assembled. Value $345.00. ......... ea. $29.50 


MOUNTED KELLNER EYEPIECE E. F. L. 
1%”. O.D. of brass mount 1-17/32”, clear aper- 
ture of field lens 1%”, eye lens 13/16”. 
, Postpaid $2.65 


SPOTTING SCOPE or MONOCULAR lens 
sets. Consists of Achromatic objective, 2 
prisms, eye and field lens and diagram. 
All lenses are cemented. Buy 2 sets to con- 
struct a High Power Binocular. 


6 Power Set .. $5.00 8 Power Set .. $5.25 
11 Power Set .. $6.00 13 Power Set .. $7.75 
27 Power Set .. $11.85 
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“GIANT” 
WIDE ANGLE 
EYEPIECE 
All coated optics, mounted 
in focusing cell, 2” clear 
aperture, 1144” E.F.L. 8 
Achromatic lenses. Value 
$125.00. Perfect ea. $9.50 
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ACHROMATIC LENSES, cemented 


tom Dia. 80 mm F.L. ea. $ .50 
14 mm Dia. 60 mm F. coated ea. 1.25 
18 mm Dia, 102 mm ea. 1.25 
23 mm Dia. 162 mm coated ea. 1.25 
238 mm Dia, 184 mm coated ea. 1.35 
25 mm Dia. 122 mm coated ea. 1.25 
26 mm Dia. 104 mm coated ea. 1.25 
29 mm Dia. 54 mm coated ea. 1.25 
81 mm Dia. i24 mm coated ea. 1.50 
31 mm Dia, 172 mm coated ea. 1.25 
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82 mm Dia. 1382 mm ea. 1.50 
84 mm Dia. 65 mm coated ea. 1.50 
88 mm Dia. 130 mm ea. 1.50 
88 mm Dia. 240 mm ea, 2.50 
44 mm Dia. 189 mm coated ea. 2.50 
52 mm Dia. 224 mm F.L. ea. 3.25 
PENTA PRISM 19 mm Face ...... ea. 1.00 
PENTA PRISM 40 mm Face .... ea. 5.00 


90° AMICI PRISM 21 mm Face ea. 
RIGHT ANGLE PRISM 23mm Faceea. 1.25 
RIGHT ANGLE PRISM 38mm Faceea. 1.75 
RIGHT ANGLE PRISM 47 mm Face ea. 
RIGHT ANGLE PRISM 62mm Faceea. 
DOVE PRISM 49 mm long ........ ea. .75 
115° AMICI PRISM 10 mm Face .. ea. 1.25 
GIANT RIGHT ANGLE PRISM 41 mm 





x 57 mm Face (flint glass) ...... ea. 3.00 
GIANT PORRO PRISM (grooved) 
Sl MARR BPOTCUTS occcccccccrcecas ea. 3.25 





LENSES, PRISMS, “WE HAVE THEM” 
priced from 25c up. Send stamp for “Bar- 
gain List’ of War Surplus Optical Items. 


A. JAEGERS 


123-26S Rockaway Blvd. 
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a prism or an aluminized plane diagonal 
can be placed between it and the second- 
ary, and the pinhole and knife-edge moved 
around to the side. Because there are five 
or more reflections, the flat and either the 
primary or the secondary mirror (which- 
ever is not being corrected) must be alumi- 
nized. As use of the optical flat approxi- 
mately doubles any aberrations, this 
method offers the best chance for perfect 
correction. 

On account of the multiple reflections, 
the knife-edge and pinhole must be in the 
closest possible proximity. Even with a 


ere 
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Fig. 13. Apparent cross sections in tests 
at the focus of a compound telescope. 


very small separation the astigmatic effect 
on the shadow appearances is aggravat- 
ingly severe. Both pinhole and knife-edge 
should, if possible, be on the mutual axis 
of the system of mirrors, and this can be 
accomplished with use of a_ semitrans- 
parent diagonal mirror or “beam-splitter.” 
This accessory consists of a small rec- 
tangle of thin (about 1/16”) optically flat 
glass, which is half-silvered or half-alumi- 
nized (Duolux) on one surface. The setup 
for testing is shown in Fig. 14, where the 
thinly aluminized diagonal is used to 
deflect light from the pinhole to the sec- 
ondary. The returning beam retraces its 
original path, except that nearly half of 
it passes through the beam-splitter to 
come to a focus in back of it, where the 
pinhole image is engaged by the knife- 
edge. - 

It is generally thought that testing with 
an optical flat is inconclusive, as theoreti- 
cally only that portion of the secondary 
which is engaged in axial image formation 
comes under scrutiny. The diameter of 
this area can be found from 

d’ = Ap/F, (2) 
where A is the aperture of the primary 
mirror; F is its focal length; and p has the 
meaning shown in Fig. 3. In the test of 
Fig. 12, it is evident that both pinhole and 
knife-edge are off-axis; thus all effective 
zones of the secondary can be brought into 








Testing on axis with a beam- 
splitter. The light source is 1; c, a con- 
densing lens; p, the illuminated pinhole; 
b, a semitransparent front-surface mir- 
ror; k, the knife-edge. 


action. In using the beam-splitter, the 
pinhole or telescope can be shifted slightly, 
and the quality of the off-axis image is 
then tested. 

_ When the spherical or nearly spherical 
secondary is tried in conjunction with the 
spherical test mirror, or with the parab- 
oloidal primary under parallel light, the 








TELESCOPE SUPPLIES 


RAMSDEN EYEPIECES that have satisfied 
hundreds of buyers. Equivalent focal lengths 
1”, 1%”, 1/8”, 4”; standard 114” diameter. 
$5.10 each, postpaid. 

EQUATORIAL MOUNTINGS for 6” to 12%” 
mirrors; with setting circles, worm-gear slow 
motion, synchronous motor drive. The 6” 
mounting is $130.00. 

COMBINATION EYEPIECE AND PRISM 
HOLDER in three types: plain sliding, $10.00; 
rack - and - pinion, $25.00; helical focusing, 
$25.00. Easily attached to skeleton tube or 
solid tube. A favorite with amateur telescope 
making groups and classes. 

ALUMINUM MIRROR CELLS. Excellent de- 
sign. Mirror is supported at center of gravity ; 
no chance for distortion; fully adjustable for 
collimation. Prices quoted. 

STAR DIAGONAL fitted with highest quality 
prism; takes standard 114” eyepieces. $15.00. 
PRISMS of the highest quality. Send for price 
list folder. 


C. C. Young 


25 Richard Road East Hartford 8, Conn. 














New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits on the market, 

In addition to the usual supply of abrasives, 
rouge, etc., you get the new, fast-polishing 
cerium oxide to save you hours of work. 

Two (2) finely polished plano convex lenses 
to make a long focus eyepiece are also in- 
cluded in addition to an aluminized diagonal. 
You can get a brass diagonal holder (spider) 
for only $1.00 additional if ordered with a 
telescope kit. Prices quoted below are for 
Pyrex telescope blank and plate glass tool. 


4” .. $5.25 .. 6.35 Ls Oe 
10” .. $16.75 12%” .. $31.75 
934” x 144” Plate Glass Kit as above . $12.50 


90° Prism — 114” ... $2.00; 134” ... $3.00 


Postage Paid to 1st and 2nd postal zones from 
N. Y. Add 5% 8rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Send for free catalog of optical supplies. 


DAVID WILLIAM WOLF 
334 Montgomery St. Brooklyn 25, N. Y. 











COMING SOON 


Government release — just a few magnificent 
25 x 100 German binoculars. Out-performs 
anything similar we have ever seen: planets 
sharp with reduced flare. Coated throughout, 
wide field, elegant eye shade headrest, aperture 
control f/5 to f/10 in long light shield; filters. 
Weighs only 20 Ibs. Factory new in fitted cases. 


A. COTTONE & COMPANY 
336 CANAL ST., NEW YORK 13, N. Y. 














WE REPAIR 


*% Microscopes * Telescopes 
* Field Glasses *% Binoculars 


WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


WAELDI 10 Maiden Lane 


New York City 
BEekman 3-5393 























EYE PIECE 
BARGAINS 


Send for Free List 


F. W. BALLANTYNE 


P. O. Box 382 


Point Pleasant New York 






































RAMSDEN EYEPIECES 


$4.20 each 
Professional Make — Excellent Optics 
Brass mounts, 144” dia., easily cleaned, 
1”, %”, 4” equivalent focal lengths 
All guaranteed 


DE PALMA OPTICAL CO. 
13031 Oxnard Blvd., Van Nuys, Calif. 











Sky Publications 


Cosmic Rays... ...« « S@e 
Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomjc physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


eee re 
The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


400-Year Calendar .... 0c 
Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size, 


Send 3c postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 














SKY-GAZERS EXCHANGE 


Classified advertisements for this column are 
8 cents a word, including address;minimum ad 
20 words. Remittance must accompany orders. 
Write Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 


ASTRONOMICAL TELESCOPES, binoculars, ba- 
rometers, cameras, microscopes. Bought, sold, 
and repaired. All instruments guaranteed. New 
scientific books. Send for lists. Rasmussen and 
Reece, 12 Guy Park Ave., Amsterdam, N. Y. 


DIAGONALS: 4 wave elliptical, aluminized py- 
rex in cell, with 34” bolt attached. From 1” to 
2%” minor axis. Write. Valley View Observa- 
tory, 106 Van Buren St., Pittsburgh 14, Pa. 


FOR SALE: 25x 4-section refractor telescope. I 
paid $39.00 as war surplus item — no tax. Have 
since bought higher power. Who wants it for 
$20.00. Money refunded if requested. O. A. 
Sharpless, 1016 Grant Bldg., Atlanta, Ga. 














WANTED: 3” refractor, used but undamaged, with 
mounting. Must be reasonable. N. W. Printery, 
4617 W. Grace St., Chicago 41, III. 


FOR SALE: 314” refracting telescope f/8; equa- 
torial mount; tripod; 28x, 56x, and 112x eye- 
pieces; $135.00. 414” pyrex richest-field tele- 
scope, bargain at $79.00. 6” reflecting telescope, 
high power for planetary work (f/13) ; equatorial 
mount; portable stand; 3 eyepieces, 40x, 78x, 
150x; $175.00. Scopemaster, 337 E. 8lst St., 
New York Bay Bes Es 


FOR SALE: New 4” doublet objective, 60” f.1., 
bronze cell. Will separate 1.5-second double alae, 
$115.00. Earl C. Witherspoon, Sumter, S. C 


SAVE PATTERN COST: Can supply from my 
pattern offset altazimuth fork castings, heat- 
treated aluminum alloy. Clearance for 7” tube 
from straight up to below horizontal. Limit 24 
orders. $10.00 each. Gallagher, 225 Corwin Road, 
Rochester, N. Y. 


SELLING 4” off-axis telescopes, f.l. 80”. Guaran- 
teed precision optics, equatorial mount. Price 
$59.00. J. F. Lightcap, 3108 Ave. I, Bklyn.,N. Y. 

FOR SALE: A 6” pyrex aluminized mirror. Excel- 
lent polish and figure. Focal length 90”. Made 
for planetary observation. Finest definition. 
Guaranteed. J. W. Tisdale, Rt. 2, Box 67, North 
Little Rock, Ark, 


VANTED: 




















“The Conquest of Space,” by David 
Lasser, Penguin Press, 1931. Reasonable pre- 
mium. Astronautical literature bought, ex- 
changed. M. Edward Peck, 214 Lynnwood Drive, 
Jeffersonville, Ind. 











Fig. 15. A test for an ellipsoidal mirror. 


overcorrected condition shown in Fig. 6 
is obtained, and its apparent shape is as at 
b, Fig. 13. 

What has been said about the probable 
error in testing the paraboloidal mirror at 
its center of curvature applies as well to 
the undercorrected or ellipsoidal mirror. 
Since testing errors of similar magnitude 
must be allowed for here, it cannot be 
anticipated that the Dall-Kirkham tele- 
scope will be free of aberration. I recently 
made as an experiment two such tel- 
escopes, each containing a 6-inch f/3.5 
primary mirror, and spherical secondaries 
amplifying six times. Although the pri- 
mary mirrors had apparently identical fig- 
ures, the aberration in one telescope 
amounted to about 1/32”, whereas in the 
other it was nearly 3/16”. One telescope 
was therefore quite perfectly corrected, its 
aberration being well within the tolerance 
given in Table I, but the second one ex- 
ceeded the permissible limit by nearly 2% 
times. The error in its primary mirror, 
evidently amounting to about 0.02” at 
center of curvature, went undiscovered 
under the Foucault test, thus further sub- 
stantiating the writer’s opinion that errors 
of this magnitude cannot positively be 
eliminated by this method of testing. 

It has been suggested by Dall, Kirk- 
ham, and others, that the undercorrected 
primary can be tested by the same method 
that is used on a Gregorian’s ellipsoidal 
secondary mirror. If, for example, a pin- 
hole source of light is placed at one focus 
of the ellipsoid (Fig. 15) and the knife- 
edge is cut into the reflected image at the 
other focus, the shadow behavior should 
be similar to that on a spherical mirror 
tested at its center of curvature. Formulae 
for very nearly locating these foci are 
given in Fig. 16, where R is the radius of 
curvature of the primary mirror, N the 





ERR SRR PES 


SSH 








Fig. 16. Locations of the foci of the 
ellipsoidal mirror. 


fractional correction given by formula (1), 
and a and c have the meanings shown in 
the diagram. Where there is sufficient 
room to carry on this test, it may prove 
more feasible to put the light source at f, 
with a diagonal to bring the reflected beam 
to the side at f’. This arrangement has the 


| advantage of providing a closeup view of 


the mirror’s figure. 


(To be continued) 











Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


e Individually hand corrected and figured e 
Price $62.00 
Dioptric Engineering Laboratories 


47 West 56th St., New York 19, N. Y. 














po PEVERYTHING for the AMATEUR @O" 


) Telescope Maker 









Precision Workmanship, Quality 
Supplies, Money Back Guarantee 


KITS - OUR SPECIALTY 
Gouri are 6” KIT .. . « $5.50 up 
X KIT, 6” . - « $7.50 up 
be Sizes, Proportionately Low 


Pyrex Made to order, correctly 
BS figured, polished, parab- 
Mirrors olized and aluminized. 
ALUMINIZING 
We guarantee a Superior agg | Sur- 
face, Optically Correct Finish. 1 not 
peel or blister. Low prices. 
MIRRORS TESTED FREE 
Prisms - Eyepieces - Accessories 
FREE CATALOG 


Precision Optical Supply Co. 


1001 East 163rd St., New York 59, N. Y. 





















SKY - SCOPE 


The new 3¥,-inch Astronomical 
Telescope that is sweeping 
the country. 
Completely Assembled — Not a Kit 
Equatorially Mounted, 60 Power 
Y%-wave Aluminized Mirror 
Ramsden Type Ocular 


Price $19.75 


Incredible as this instrument may seem, 
we invite your attention to our free bro- 
chure describing its amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 





























PARABOLOIDAL MIRRORS 


Aluminized Pyrex, f/8, corrected 
to 4% wave sodium light 
PLUS 


Aluminized Elliptical Flat—% wave 


4%-inch .. $24.00 _6-inch .. $45.00* 
8-inch ...... $85.00 10-inch $140.00 
12%-inch .... $250.00 
*SPECIAL: With the 6-inch we supply, 
instead of the flat, a 144” prism, silvered 
and lacquered on the hypotenuse surface. 


Our years of experience in hand correct- 
ing, combined with production methods for 
grinding and polishing, make it possible 
for us to present these new reduced prices! 


All prices plus postage. 


L & M Optical Co. 


69 S. Lexington Ave., White Plains, N. Y. 
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Never Again at These Prices 


BLANKS for ACHROMATS 


All “A” Quality Hayward Glass — } 
Exceeds Army-Navy Specifications 


5” Crown Nd 1.51700 V 64.5 

5” Flint Nd 1.61700 Vv 36.6 ( $11-75 Set 
4%” Crown Nd1.51700 V 64.5 9.95 Be 
4%” Flint Nd 1.61700 V 36.6 at . 

4” C 4 1 

rown Nd1.51700 V 64.5 $5.75 Set 
4” Flint Nd 1.61700 V 36.6 
All Guaranteed — Immediate Shipment 





DE PALMA OPTICAL CO. 


13031 Oxnard Blvd. Van Nuys, California 





Splendors of the Sky 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12. Fine-screen halftones 
printed on heavy coated paper. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. 

85e each — send 5c postage please 


Sold at all planetariums : 





Adler, 900 E. Achsah Bond Drive, 
Chicago 5, IIl. 
Buhl, Federal and West Ohio, 


Pittsburgh 12, Pa. 
Fels, Franklin ‘Institute, 
phia 3, Pa. 

Griffith, P. O. Box 9787, Los Feliz 
Station, Los Angeles 27, Cal. 
Hayden, Planetarium Book Corner, 

New York 24, N. Y. 


Philadel- 











Mappa Coelestis Nova 


A striking new wall chart by Josef 
Klepesta shows the stars brighter 
than magnitude 5.0 in six different 
colors according to their spectral 
classes. Centered on the north pole, 
the map extends to 45° south decli- 
nation, and is 25% inches in diam- 
eter. The geometrical constellation 
patterns are shown in fine solid 
lines, and constellation boundaries 
are indicated by dotted lines. The 
star name or number, Greek letter, 
and visual magnitude to hundredths 
are given for each star. Mappa 
Coelestis Nova is decorative, and 
provides in an unusual form a mine 
of information for the stargazer. 


$3.50 postpaid 


Moon Sets 


Eighteen full-sized plates, nine of 
the first-quarter and nine making 
the last-quarter moon, from Lick 
Observatory negatives. Printed on 
heavy coated stock, each plate on 
a sheet 12 x 18 inches. Included 
on a separate sheet are 18 key 
charts of named lunar features. 
$2.00 postpaid 

SKY PUBLISHING CORPORATION 

Cambridge 38, Mass. | 











OBSERVERS FAG 


Greenwich civil time is used unless otherwise noted. 


JUPITER’S SATELLITES 


On two nights during July the four 
Galilean satellites of Jupiter will present 
rare configurations. All four will be in- 
visible or extremely close to the planet, 
as viewed from the United States and 
Canada. On July 3-4, with the aid of a 
telescope, these events may be seen from 
3:13 to 7:39 GCT: Satellite I will be in 
occultation from 4:59 to 7:39; II transits 
from 3:13 to 5:46 (its shadow from 4:06 
to 6:41). The brightest moon, Ganymede, 
III, is in eclipse as Jupiter rises, and 
makes its reappearance at 4:26, while the 
faintest of the four, Callisto, IV, is at in- 
ferior conjunction a few seconds of arc 
north of the planet. This last-mentioned 
moon will be visible only in a large tele- 
scope. Therefore, at about midnight East- 
ern standard time, Jupiter will appear al- 
most bereft of satellites. 

The four satellites will again be un- 
usually placed on July 28-29. Io, the first 
satellite, is in eclipse as Jupiter rises, and 
reappears at 2:19. Europa is eclipsed from 
1:50, not appearing again that night. III 
transits from 23:45 to 2:32, and the shad- 
ow will cross the disk of Jupiter from 
3:30 to 6:25. Callisto comes to superior 


conjunction at about 3:00, just off the 
south edge of the planet. At 9:00 p.m., 
EST, Jupiter will once more appear as if 
unattended by any satellites. 


EDWARD ORAVEC 
VARIABLE STAR MAXIMA 

July 2, U Ceti, 7.5, 022813; 9, RS Librae, 
7.7, 151822; 11, RR Sagittarii, 6.6, 194929; 
12, R Serpentis, 6.8, 154615; 13, R Carinae, 
4.6, 092962; 13, R Canum Venaticorum, 
7.7, 134440a; 13, T Normae, 7.4, 153654; 
15, S Hydrae, 7.9, 084803; 19, R Aquarii, 
7.3, 233815; 19, R Phoenicis, 7.8, 235150; 
23, T Centauri, 6.1, 133633; 23, Chi Cygni, 
5.3, 194632; 27, S Pavonis, 7.3, 194659; 
27, RU Sagittarii, 7.2, 195142. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0 Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 





GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 
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A diagram to illustrate phenomena of 

Jupiter’s satellites (at time of quadra- 

ture with the sun): 1. shadow transit; 

2. occultation; 3. transit; 4. eclipse. 

From “Astronomy,” by Russell, Dugan 
and Stewart. 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 
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Configurations at 4° 15" for an {nverting Telescope 
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METEORS 


The first of the two major summer me- 
teor showers, the Delta Aquarids, may be 
observed the latter half of July. Maximum 
rates will be seen about the 28th and to a 
lesser extent from the 25th to the 3lst. 
The radiant rises early in the evening and 
culminates at 2 a.m. local time. A last- 
quarter moon will interfere as it is in the 
Pisces-Aries region. The Delta Aquarids 
are usually bright, yellow, and not too 
swift. Occasionally meteors with long 
paths will be seen. Rates of 20 to 30 
per hour are predicted, and in 1947 the 
writer confirmed this by observations in 
Guam. On three nights, the average was 
23 per hour, and up to 32 in one hour were 
recorded. 

The Perseid meteor shower begins the 
last week in July, so that some swift me- 
teors should be seen at the time of the 
Delta Aquarids. E. O. 
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Antares 
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e 3 ORMUS 


THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury, a morning object, reaches 
western elongation on July 16th, 20° 33’ 
west of the sun. On that date, the planet 
will be of magnitude +0.6 and will rise 
1% hours before the sun. It should easily 
be possible to follow Mercury for a week 
after elongation. 

Venus emerges as a morning star about 
July Ist, rising some 30 minutes before 
the sun. It rapidly moves from the region 
of the sun and reaches greatest brilliance 
on the 3lst, magnitude —4.2. 


Mars travels through western Virgo 
during July. The ruddy planet steadily 
decreases in brightness. The middle of 
July finds it setting almost due west some 


three hours after the sun. 

Jupiter continues its retrograde motion, 
in excellent observing position, about 13° 
east of Antares. Its disk is about 45” in 
diameter; its magnitude is —2.1. The ac- 





CORRECTION 


In the report “Sunset Eclipse in the 
Northwest,” May Sky and Telescope, page 
188, the third sentence of the third para- 
graph should read: “Here, using over- 
exposed photographic film to view the sun, 

. the semblance of the moon to a flat 
disk changed to a rounded fullness. ... ” 


companying note tells of several unusual 
configurations of its satellites. 

Saturn, west of Regulus, disappears in 
the twilight by the end of the month. 

Uranus, in the morning sky, is too near 
the sun to be seen easily. 

Neptune. With optical aid, this planet 
may be found 1%° south of Gamma Vir- 
ginis, and on the 3lst it is 13’.4 south of 





7th-magnitude 298B Virginis. E.O. 
PHASES OF THE MOON 

New MmeOR 3h ekre ed es July 6, 21:09 

PiGat: GUArier oa is tecas July 13, 11:30 

PON 5 acaes vs acne July 21, 2:31 

ROME GUNTIES Bess < ctouen July 29, 6:11 

PEO SS gai ge August 5, 4:13 





OCCULTATION PREDICTIONS 


July 16-17 22 Scorpii 4.9, 16:27.0 —25- 
00.1, 10, Im: A 2:46:33 —-19 —O8 106: 
B..2:420;: —18: —0.7:.16; © 2:40:13 —23 
—0.8 115; ‘D 2:320 —1S.-O2 1 3 


2:143. 16 ~—G3: 1@: F 2a wee 
—2.0 161. 
22-23 161 B Capricorni 6.4, 21:59.3 


—18-09.2, 16, Em: E 11:04.6 +0.3 +1.7 
190; F 10:39.3 ... ... 161; H 10:38.6 
—1.8 +0.7 236; I 10:35.3 --1.9 —0.2 266. 





30-31 A Tauri 4.5, 4:01.6 +21-56.5, 24, 
Im: A 6:27.5 +0.2 +1.6 63; B 6:32.7 +0.2 
+1.7 58; C 6:22.9 +0.3 +1.5 64; D 6:31.2 
+O.3 +16 SS. Eats A 2:45 -O2 Th7 
249: B 7:29:22 —0.3 +1.6 255; © 7:18.2 
—0.1 +1.6 249; D 7:25.1 —0.1 +1.5 259. 

30-31 39 Tauri 6.0, 4:02.3 +21-52.2, 24, 
Em: A 7:33.7 +0.1 +2.1 221; B 7:39.9 
00 +20 227: C7270 +02 +20-Z2i; 
D 7:36.4 +0.1 +1.9 231; E 7:32.1 +0.3 
+1.6 239. 


For selected occultations visible at standard 
stations in the United States and Canada under 
fairly favorable conditions, these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, immersion or emersion; standard station 
designation, GCT, a and b quantities in minutes, 
position angle; the same data for each standard 
station westward. 

Longitudes and 
are: 


A +72°.5, +42°.5 

B +73°.6, +45°.6 

C +77°.1, +38°.9 G +114°.0, +-50°.9 

D +79°.4, +43°. H +120°.0, +36°.0 

I +123°.1, 4-49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Le, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 


latitudes of standard stations 


E +91°.0, +40°.0 
F +98°.0, +30°.0 


~ 





Activity on the sun during a week in May. These pictures were taken on May 6, 11:42 a.m. EST; May 8, 11:43 a.m.; May 
10, 1:22 p.m.; May 12, 9:30 a.m. Photographs by Rev. W. M. Kearons, West Bridgewater, Mass. 
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DEEP-SKY WONDERS 

NLY ABOUT 100 globular clusters 

are known in our galaxy, and the 
probabilities of finding more are scanty. 
These globular clusters range in diameter 
from 23’ (Omega Centauri and 47 Tuca- 
nae) to about 0’.4. Integrated magnitudes 
range from 3 to 12.6. Consequently, large 
amateur telescopes should reach the ma- 
jority of these objects, and they should be 
recognized without error. 

The follo#ing three globulars were all 
within reach of Herschel’s instruments al- 
though neither Admiral Smyth nor the 
Reverend Webb comments on them. They 
require some care in finding as the region 
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is thick with star clouds, nebulae, and 
faint stars. NGC 6284, 116, 17" 1™.4, —24° 
32’.7, dia. 1’.5, mag. 10.0, distance 28 kilo- 
parsecs. NGC 6287, 1952, 17" 2™.1, —22° 
30’, dia. 1'.7, mag. 10.4, 28 kiloparsecs. 
NGC 6293, 126, 17" 7™, —26° 21’.7, dia. 
1.9, mag. 8.8, 23 kiloparsecs. 

These are near the more familiar NGC 
6273, M19 (see Deep-sky Wonders, July, 
1944, and July,1946), which richly deserves 
Smyth’s comment, “The above nebula and 
the whole vicinity afford a grand concep- 
tion of the grandeur and richness . . . and 
the beauteous gradation and variety of the 
heavens.” 


WALTER SCOTT HOUSTON 


STARS FOR JULY 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m. local time, on the 7th and 23rd 
of the month, respectively. The 40° north 
horizon is a solid circle; the others are 
circles, too, but dashed in part. For the 
year 1948, these simplified charts replace 
our usual white-on-black maps, which may 
be consulted in issues of prior years when 
information on deep-sky wonders and less 
conspicuous constellations is desired. Our 
regular charts for observers in the South- 
ern Hemisphere appear in alternate issues. 





EVENING STARS FOR SOUTHERN OBSERVERS 


"TTHIS CHART is prepared for a basic latitude of 30° south, 

but it may be used conveniently by observers 20 degrees 
n either side of that parallel. These southern charts appear 
n alternate months, but always two or three months in ad- 
ance to allow time for transmission to observers in any 
art of the world. The sky is here shown as it appears on 
Sept. 7th at 11 p.m., Sept. 23rd at 10 p.m., Oct. 7th and 
‘3rd at 9 p.m. and 8 p.m. respectively. Times for other 
iys vary similarly, four minutes earlier per day. These are 


local mean times which must be corrected for standard 
time differences. The 30° horizon is a solid circle; the other 
horizons are circles, too, those for 20° and 40° south being 
dashed in part. When facing south, hold “South” at the 
bottom, and similarly for other directions. Observers in the 
tropics may find north circumpolar stars on any of our 
northern star charts. For other charts in this series, see alter- 
nate issues, October, 1946, to August, 1947; and September, 
1947, to May, 1948. 
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